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INDIA WEATHER REVIEW, 1954

ANNUAL SUMMARY

PART C

STORMS AND

1. DEPRESSIONS AND CYCLONIC STORMS

During the year, two cyclonic storms and seven
depressions formed in the Bay of Bengal and three
depressions in the Arabian Sea. The dates of activity of
the storms and the greatest barometric depths, observed
or estimated near their centres are given in the follow-
ing table.

Tasre [

Greatest Observed
or estimated. baro-
metric depth

Locality Month Date

24th September
1st October

16th-18th

Bay of Bengal September- 14 mbs. (Estimated)

October-~

Bay of Bengal December 10 mbs. (Estimated)

The detailed descriptions of these storms and de-
pressions are followed by an account of western dis-
turbances and the more important local storms and of
localities in which winds of force 9 or more unconnected
with cyclonic storms were experienced by ships in the
Indian Seas.

1. Depression in the Arabian Sea—23rd to 25th
April, 1954.—A trough of low pressure developed in
the east Arabian Sea off the Kanara south Konkan
coast on the 2Ist April. It persisted there for the next
two days and became accentuated on the 23rd by merg-
ing with a low pressure area which appeared over the
Comorin-Maldive area on the 22nd. In association with
it, there was an influx of maritime air into the south
Peninsula, where widespread thunderstorm rain was
reported on the 23rd morning. During the course of the
day, the upper air cyclonic circulation associated with
the trough intensified and extended up to 20,000 ft.
as. 1. and by the evening of the 23rd, conditions became
markedly unsettled off the Kanara-south Konkan coast.
On the morning of 24th, a depression fdrmed with its
centre at 0830 hrs. IST near Lat. 12-0°N and Long
73:5°E. At that hour $.S. Boigvain (Lat. 140°N and
Log. 74'0°E) reported northeasterly wind of force 5
B.F. and-Mangalore southeasterly wind $ knots and a
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thunderstorm. Moving in a northerly diiection, the
depression was centred at 1730 hrs. IST near Lat.
14-0°N and Long. 73-0°E, as will be evident from the
following observations recorded by S.S. Mozaffari at
1200 hrs. GMT.

“. ... passed through centre of a depression situat-
ed in Lat. 14°18'N and Long. 73°20’E ; change of wind
was well marked from northeast to southwest force 6-7 ;
rough sea and heavy swell, sky overcast with heavy
rain; type of cloud cumulonimbus, visibility about 3
miles and further reduced in showers, some thunder
and lightning....”

By the morning of 25th, the depression weakened
into a shallow trough of low pressure which lay off the
Kanara coast. The trough gradually weakened and be-
came unimportant by the 28th.

In association with the depression. fairly widespread
thundershowers occurred in Malabar and South Kanara,
Travancore-Cochin, west Mysore and south Tamilnad
from the 23rd to 25th. A few significant amounts’of
rainfall are: 23rd—Palghat 4” and Pamban 3”; 24th—
Hassan 37.

A feature of the depression was its limited extent.
It was observed as a well developed circulation only
over a small area and was embedded in the extended
trough of low pressure in the east Arabian Sea.

2. Deep depression in the Arabian Sea—S8th to
10th June, 1954.—In association with the advance of
the monsoon into Malabar and South Kanara on the
Ist June, a shallow trough of low pressire formed in
the east Arabian Sea off the Kanara-south Konkan
coast on the same day. The trough shifted very slowly
northwards during the course of the next six days and
became well marked off the north Konkan coast on the
8th morning. At that time, pressure deficiency at Bombay
was about 8 mbs. and the upper air cyclonic circulation
associated with the trough extended up to 15,000 ft.
asl S8.S. Tarantia (Lat. 17:7°N and Long. 69-0°E)
reported a northwesterly wind of 15 knots and moderate
continuous rain at 1130 hrs. IST, while Bombay -re-
ported a southeasterly wind of 25 knots at 0830 hrs IST.
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‘By the 1730 hrs. IST of the 8th the trough con-
centrated into a depression centred near Lat. 19°0°N
and Long. 70:5°E, the S. S. Strathaird (Lat. 18-8°N and
Long. 70'7°E) reporting a southsouthwesterly wind of
30 knots. The depression moved in a northwesterly
direction and was centred at 0830 hrs. IST of 9th near
Lat. 20-0°N and Long. 70:0°E. At that hour, Veraval
reported an easterly wind of 15 knots and a pressure of
995 mbs. which was 9 mbs. below normal. The depres-
sion moved northwestwards and was centred- near Lat.
20'5°N and Long. 69'5°E at 1730 hrs. IST of the same
day .when Veraval winds veered and became south-
easterly 14 knots. Without any appreciable movement,
the depression became deep by 0530 hrs. IST of the
10th when the strength of Veraval wind increased to
25 knots with a pressure of 992 mbs. which was about
10 mbs. below normal. By 0830 hrs. IST, the winds at
Veraval strengthened to 36 knots and had veered from
southeast to southwest during the preceding three hours
suggesting that the deep depression was centred close
to coast at that hour. between Veraval and Porbandar.

At 1050 hrs. IST, Warship Sind reported the
following :

“. ... passed close to storm centre in position Lat.
20°50’N, Long. 68°46’E at 0520 GMT. Barometric
pressure 996 mbs., winds gusting to 60 kts for 3 minutes
varying”.

Since the 60 kt gusts were reported to have lasted
only for 3 minutes and the wind was reported to be
varying it is very probable that the ship might have
been caught in a region of squally weather and unsteady
winds rather than in the centre of the disturbance. The
fact that the barometric pressure was as high as 996
mbs. also lends support to the above possibility.

Moving northwards, the deep depression rapidly
weakened into a shallow one centred at 1730 hrs. IST
between Bhuj and Jamnagar. Weakening further into
?1 low pressure area, it became unimportant on the next

ay.

In association with the depression, the monsoon
extended into Saurashtra and Kutch and Gujarat on
the 11th as a feeble current, the associated rainfall,
gc;lwever, being only local. Idar recorded 5:7” on the
th.

3. Depression in the Bay of Bengal—4th to 6th
July, 1954.—A trough of low pressure was approaching
coastal Andhradesa on the evening of 30th June and
it persisted in,west central Bay for two days. Thereafter,
it moved into northwest Bay on the morning of 3rd
July when pressures were falling along the coast around
the head Bay of Bengal. The eastern end of the seasonal
monsoon trough had extended into the northwest and
adjoining west central Bay. Simultaneously, the mon-
soon strengthened in the Bay to the south of Lat. 16-0°
N and widespread rain was reported from the Bay Is-
lands. On the morning of 4th, weather became unsettled
in the northwest Bay with the associated upper air
cyclonic circulation extending up to. 10,000 ft. a.sl. By
the Sth morning, the unsettled conditions concentrated

into a depression with its centre at 0830 hrs. IST near
Lat. 19'5°N and Long. 88:0°E. The following observa-
tions of Sth are relevant in this connection.

Name of ship or Position Hour of Wind
station -~ obsn. _- Remarks

Lat. Long (IST) Direc- Speed
°N °E tion (Kts)

S. S. Sofala . 20-2 889 0530 SE 15 Rain in last hour,

Sandheads 0830 E 15

Saugor Island 0830 E 18

Puri . . .. .. 0830 N 15 Moderate continu-

Oous rain.

With the advance of the day, pressures fell further
along Orissa coast where widespread rain continued.
The depression moved rapidly westnorthwest and was
centred at 1730 hrs. IST of 5th near Lat. 20-0°N and
Long. 86°5°E; the pressure departure at the centre was
estimated to be about —9 mbs. Thereafter, the depression
showed signs of weakening as it continued to move
westnorthwest. It passed inland between Chandbali and
Puri in the eurly hours of the 6th and at 0830 hrs. IST
lay as a ‘low over Orissa. Puri and Sandheads each
recorded 5” of rain during the 24 hours ending at 0830
hrs. IST of 16th. The ‘low’ continued to move west-
northwest, causing fairly widespread rain in Orissa and
Madhya Pradesh and by the morning of 7th merged
into the seasonal trough. The following table gives the
district averages and noteworthy amounts of rainfall
associated with the depression.

District average on
Particularly heavy falls

State and district

4th  5§th  6th
;/l_:;ii;a Pradesh
Durg . ... .. 2°98 On 6th—Selod 5'8°.
Raipur . .. 166 2°51 On 6th—Mahasamund 5.9”
Lakholi 5-0".
Bastar .. . 1-44
Chanda e .. 180
Balaghat . . 1-13 1-80
Hoshangabad .. 110 1'40 On 5th—Sohagpur 5'0".
Chhindwara . .. 120 1-30
Amravati . .. .. 110

4. Depression in the Arabian Sea—7th to 10th
July, 1954.—Simultaneously with the depression off the
Orissa coast (mentioned above), a feeble trough of low
pressure appeared over south Saurashtra and Gulf of
Cambay on the morning of Sth July. Widespread and
locally heavy rain occurred in Saurashtra, Veraval and
Dwarka reporting 5” and 4” respectively on the 5th
morning. During the course of the day, pressures con-
tinpued to fall over south Saurashtra and the Gulf of
Cambay. By the morning of 6th, the trough became
well marked and shifted slowly northwards intensifying
at the same time. On the morning of 7th, a depression
formed over Saurashira with its centre at 0330 hrs, IST



about 50 miles to the southwest of Bhavnagar. The
pressure deficiencies at Veraval and Bhavnagar were
both about 9 mbs. and at the centre of the depression
it was estimated to be about 10 mbs. Moving in a
northwesterly direction, the depression was centred at
1730 hrs. IST of the same day between Rajkot and
Jamnagar. By the morning of the 8th, it emerged into
the northeast Arabian Sea and was centred at 0830 hrs.
IST about 80 miles to the northwest of Dwarka. At
that hour, Dwarka was reporting southsouthwesterly
winds of 5 knots, and a pressure deficiency of about
9 mbs. Moving northwest and weakening somewhat. it
lay on the morning of 9th about 100 miles to the south
of Karachi. Weakening further and moving northwards
it lay as a shallow low pressure area over Sind on the
morning of 10th and merged into the seasonal low on
the next day.

In association with this depression, fairly wide-
spread rain occurred in and near Saurashtra and Kutch
from the 5th to the 10th with locally heavy to very
heavy falls on some days. The following table gives the
district averages and noteworthy amounts of rainfall
associated with the depression.

District average on

State and Particularty heavy
district 7th 8th 9th 10th !ith 12th falls
Konkan
Thana . 23 1510 10 13 29
Bombay . 57 15 20 2°7
"Kolaba . 35 21 23 1:4 20 36 On Tth—Panvel 7'6",

Uran 5'5”, Mather-
ran 5'6".

Ratnagiri . 41 17 1'4 19 37 2:8 On 7th—Ratnagiri
65", Rajapur 5.9%,
Devrukh 73", Chip-
lun 5-6”, Lanja

77

North ‘

Kanara 27 19 12 .. 24 1'3 On Mh—Sirsi 6°17,
Siddapur 8-2".
On 8th—Siddapur
57"
Gujarat

Banaskantha .. oo 107 33 15

Mehsana . .. .. .. .. 18 2-7

Sabarkantha .. AU e . 272

Ahmedabad e e . .. 14 1-2

Kaira RN RN .. 1'7 1-4 On 11th—Mohmada-
bad 7-8".

Panchmahals .. .. .. .. .. 1'3 _

Surat .. .. .. b7 11 25 05113' 12th—Mandvi

Saurashtra . .. .. .. .. .. 1'0 On 7th-Veraval 5-4".

On 8th-Veraval 53",
On 10th-Chuda 5°17.

5. Shallow depression in the Bay of Bengal—30th
July to 2nd August 1954.—On the evening of 29th July.
the seasonal monsoon trough was noticed to extend into
the west central and adjoining northwest Bay. An up-
per air cyclonic circulation extending up to 10,000 ft.
a.s.l. developed off the Circars coast and the monsoon

Cs
strengthened to the south of Lat. 170°N. Pressure be-
gan to fall along and near the south Orissa and north
Circars coasts and rise in coastal West Bengal and the
south Circars coasts. By the next morning, a shallow
depression formed in the northwest Bay with its centre

at 0830 hrs. IST near Lat. 18-5°N and Long. 8¢S°E
as will be seen from the following obsegvations.

Position Wind
Name of the ship Hour — Remarks
or station Lat. Long. of Direc- Speed
°N °E obsn. tion {knots)
IST
S. S. Havildar . 18-4 869 0530 S 16
S. §. Mahadevi 19-0 87-3 0530 SE 12
Gopalpur . . .. 0830 N 5
Calingapatam . . .. 0830 NW 5
S. S. Magdapur . 16°1 832 0530 W 18 Showery.

The depression remained practically stationary till
the evening of 30th without any sign of intensification.
It then moved slowly in a northerly direction. By 0530
hrs. IST of the 3lst, it had weakened into a shallow
“low” with central region near Lat. 2000°N and Long.
86'S°E. Rainfall along Orissa-Circars coast decreased
and the upper air cyclonic circulation in the northwest
Bay and neighbourhood weakened. The shallow ‘low’
weakened further, but a residual low pressure area per-
sisted for the next two days over west central and ad-
joining northwest Bay of Bengal.

6. Shallow depression in the Bay of Bengal—S5th
to 9th August, 1954.—The residual low pressure area
associated with the previous depression which persisted
over the west central Bay and neighbourhood was
accentuated by a fresh easterly wave which moved west-
wards across central Burma on the 4th. The monsoon
strengthened over the Bay of Bengal to the south of
Lat. 15:0°N causing widespread and locally heavy rain
over the Bay Islands and south Burma coast. Port Blair
reported 6” of rain on the 6th morning. On the morn-

- ing of 7th, the trough concentrated into a shallow

depression with centre at 0830 hrs. IST near Lat. 18'5°
N and Long. 86'5°E as will be seen from the following
observations of that day.

Position Wind
Name of the ship or Hour
station Lat. Long. of Direc- Speed Remarks
°N °E  obsn. tion (knots)
IST
S. S. Mahadevi 18-6 870 0530 SSW 1S
S. S. Bharatjal 18-4 852 0530 NW 10 Raining.
Puri . . .. .. 0530 NE 5
-
Sandheads . .. .. 0830 SSE 10

The pressure deficiency at the centre of the depres-
sion was estimated to be about 8 mbs. With the forma-
tion of the depression, widespread and locally heavy
rain was reported from south Orissa and north Circars
coast on the 7th, Calingapatam and Koraput recording
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3” each. Moving in a northerly direction, the depression
was centred at 0830 hrs. IST of 8th near Lat. 200°N
and long. 87°0°E. At 0530 hrs. IST of this day, S.S.
Indian Commerce (Lat. 19:8°N and Long. 87-8°E) re-
ported southsouthwesterly 20 knots and Sandheads
southsoutheasterly 10 knots. Continuing the northward
movement, the ghallow depression was close to coast
near Balasore at 0830 hrs. IST of 9th. During the
course of the day, it passed inland and weakening into
a low pressure area lay over Gangetic West Bengal,
Chota Nagpur and adjoining Bihar in the evening.
Subsequently it merged into the seasonal trough.

In association with the depression, there was a
general strengthening of the monsoon over the country
between the 7th and the 1l1th.

7. Deep depression in the Bay of Bengal—1st to
5th September, 1954.—On the Ist September, the
eastern end of the monsoon trough became well marked
and extended into the west central and the adjoining
northwest Bay. The monsoon was generally strong in
the southeast and east central Bay. A general fall of
pressure was observed along the West Bengal-Orissa-
Circars coasts, while there was a general rise of pressure
along the Coromandel and Burma coasts. By the next
morning, the trough was reinforced by a low pressure
wave which moved from the east and a depression
formed with its centre at 0530 hrs. IST near Lat. 18-0°
N and Long. 88:0°E as would be seen from the follow-
ing observations of the 2nd.

Position Wind
Name of the ship Hour
or station Lat. Long. of Direc- Speed Remarks
°N °E - obsn. tion (knots)
IST
S. S. Bharatjal 177 849 0530 NW 9
S. S. Jalaganga 16'4 89-4 0530 SSW 5
Sandheads . c .. 0530 SE 13
Cuttack . . .. 0530 NNE 5 . .
MYopalpur . ... .. 0530 NwW 2 Slight conti-

nuous drizzle.

At 0830 hrs. IST of 2nd, pressures were falling
further along West Bengal-Orissa coasts while they were
rising along Circars-Coromandel coasts. Moving slowly
in a northwesterly direction, the depression was centred
near Lat. 18:5°N and Long. 87'5°E at 1730 hrs. IST
when S.S. Bharatjal (Lat. 188°N and Long. 86'8°E)
reported northeasterly winds 5 knots and showery wea-
ther. By the morning of 3rd, the depression became
deep and was centred at 0830 hrs. IST near Lat. 19'5°N
and Long. 86'5°E. At that hour, Puri reported north-
east 15 knots wind and continuous drizzle and S.S.
Bharatjal (Lat. 19:-8°N, Long. 87:3°E) reported souther-
ly 13 knots and thunderstorm rain. The pressure defi-
ciency at Puri at 0830 hrs. IST  was about 12 mbs.
Widespread and locally heavy rain occurred in Orissa
and Gangetic West Bengal on that morning. With the
advance of the day, the deep depression showed signs
of weakening and by 1730 hrs. IST it was crossing the

Orissa coast between Gopalpur and Puri. Moving in a
westnorthwesterly direction, it lay over east Madhya
Pradesh on the morning of 4th with its centre near
Gondia. The pressure deficiency at its centre at this
time was about § mbs. Pursuing still a westnorthwester-
ly course, the depression lay over west Madhya Pradesh
with its centre between Hoshangabad and Khandwa on
the morning of the Sth. By the next morning, it wea-
kened into a low pressure area which lay over north
Gujarat and filled up on the 7th.

In association with the movement of the depression,
there was a spell of widespread and locally heavy to
very heavy rain over a belt extending from Orissa and
east Madhya Pradesh to Gujarat and the Konkan.
There was torrential rain at some places in Gujarat on
the 6th, Broach recording an exceptionally heavy fall
of 19”. Other noteworthy amounts of rainfall are—4th
—Jagdalpur ¢”, Chanda 5”; 5th—Dahanu 97, 6th—
Surat 14”.

The following statement gives the district averages
and noteworthy amounts of rainfall associated with the
depression. Rainfall figures for State raingauge stations
in Orissa are not available.

District  average on

Ist 2nd 3rd 4th Sth

State and district

Patticularly heavy
falls

Madhya Pradesh

Durg . . e e 302 On 4th—Khapari6-1”
Bhatagaon 6°0”,
Rajnandgaon 6°6°,
Dongargarh 6°3°.
On 5th~-Selod 5-9°.

Raipur . . .. .. 1'0 1-4 .. 05n3,3rd—-Gariabund

Bastar . - . .. . 1’3 27 .. On 4th—Jagdalpur
6°4”, Antagar
5-6".

Chanda . . .. .. .. 32 2'3 Op4th—Chanda5*3”
Kunghari 6°3”,
Garmusi 5°4”, Sin-
dhevahi 5-4",
On 5th—Khairee 51"
Garmusi 6°4”, Sin,-
dhewahi 6:0”.

Bhandara e 1°'2 .. ., 18 12 On 3rd—Deori 5:7".

Hoshangabad . .. .. .. 10

Nimar . . .. v 200 27

/

Chhindwara . .. e . 10

Wardha . e v e 3°3 143

Nagpur . . .. .. 20 102

Akola . v e o 12 19

Amravati . e v .. 16 1°2

Buldhana v e A ..oo201

Yeotmal v e 2'4 2'9 On 4th—~Wani $°3°,

9-0".

Pandekawra
Chota Nagpur ’

Hazaribagh . .. %ny Sth—Dhanwar

Singhbhum . .. .. 10




State and District

District averages on

Ist 2nd 3rd 4th 5th 6th

Particularly heavy
falls

West Bengal

Madhya Bharat
Rutlam
Dewas

Indore

Nimar

Dhar

Jhabua

Sehore
Gujarat

Mehsana
Sabarkantha
Ahmedabad

Kaira

Panchmahals
Baroda

Broach

Surat

North Konkan

Thana

-

41 1°2
-2 .. .. o102
2'3 . 1-4 22
10 1-2 32 26
1-3 1-7 13
19 1-0 19
1°0
141
1'3
20
15 1.0 1-4
2°0 1I'1 1.3 13
1-3 13 10 1-3 20
2:2 28 25 4:3 56

« 37 35 43 34 49 33O0n

. On lIst—Indore 50"
On 5th—Manpur5-7”.

. On 4th—Khargone
6°5",0n 5th—Rajpur
5-8”, Bhikangaon
57

2-1
19
2:7
4'4 On 6th-Mohmadabad

5-2”, Nadiad 637,
Thasra 5°5”, Bor-

sad 5-5%, Savli
Tank 6°1”7.
3:5 On 6th-Kalol 6-4".

29

4-0 On 3rd-Rajpipla 5-3”.

On 4th—Bhalod 7-5”;

On 6th—Broach 1917,

Ankleshwar 87”7
Rajpipla  9.6".

4-7 On Ist-Bansada 5-2%,
On 4th Balod 6°5”,
Chikhli 10-1”, Bul-
sar 877, Dharampur
9-1%, Bansada 5'7”,
Mahua 6°1%; On
Sth—Mandvi 597,
Valod P 10°3,
Chikbli 767, Bul-
sar 7-3", Pardi D
7:2”,  Dharampur
67", Bansada 7.3",
Mahua 6°5”; On
6th—Surat 14.27,
Bardoli 5¢4”, Ban-
s;cgq’ 5+4*, Navsari

1st—Mokhada P
5.9, Vada 6'17,
Mahim 6:3”; On
2nd-Mahim 697
Dahanu 5-9”7; On
3rd- Bassein  6°97,
Mahim 65", Bari-
vali 6°7"; On 4th-
Mahim 7:3”; On
5th-Kalyan 5'4”,Vada
7.3”, Mahim 9-1%,
Dahanu 9°4”; On
6th-—Mahim 9-8”.

\ State and dis-

Cs

District average on .
Particularly heavy

trict Ist 2nd 3rd 4th 5th 6th falls
Bombay 2’5 42 33 1-2 27 24
Kolaba 39 38 29 30 2-9 34 On Ist-Matheran D
5-7”; On2nd Panvel
6-2”, Matheran D
7:6”; On 3rd Ma-

theran 5°1”., On
6th Matheran D
69",

8. Depression in the Bay of Bengal—19th to 25th
September, 1954.—On the morning of 19th, a low
pressure wave from the east moved into the north
Andaman Sea and the adjoining east central Bay.
Widespread and locally heavy rain was reported from
the Bay Islands and the Tennasserim coast, Port Blair
and Long Island recording 5” and 3” respectively.
Pressures fell over the Deltaic Burma and the Arakans
during the course of the day and by evening, a pressure
deficiency of 4 to 5 mbs. was observed over that region.
On the morning of 20th, the low pressure wave moved
northwestwards and conditions became markedly un-
settled over the cast central and the adjoining northeast
Bay, with the associated cyclonic circulation extending
up to 15,000 ft. a.sl. Widespread and locally heavy
rain was again reported from the Bay Islands and the
east coast of Burma on the 20th, Table Island recording
77 and Long Island, Port Blair, Tavoy and Victoria
Point 3” each. During the course of the day, the low
pressure area associated with the unsettled conditions
moved further northwest and pressures began to fall
briskly along the coasts of north Circars, West Bengal
and East Pakistan and rise over the south Arakan and
Deltaic Burma. The pressure deficiency at 1730 hrs.
IST was about 6 mbs. along the coasts of East Pakistan
and West Bengal. By the 21st morning, the low pres-
sure area concentrated into a depression with its centre
at 0830 hrs. IST near Lat. 20-0°N and Long. 88-:0°E’
The pressure deficiency at the centre of the depression
was estimated to be of the order of 7 mbs. The follow-
ing observations of 21st are relevant in this connection.

Wind

Position
Name of the shipor Hour Remarks
station Lat. Long. of Direc- Speed
°N °E obsn. tion (knots)
IST
Saugor Island - 0830 NNE 11
Sandheads . 0830 E 2
Chandbali 0830 NW 2
Akyab . . 0830 SSE 5 Intermittent
slight drizzle.
S. S. Bharatjal 19°7 86'4 0530 W 5 Rain showers.

S. S. Jalamohan 17-8 91'5 0530 S

12

Rain in sight.

During the course of the day, the depression moved
westnorthwest and at 1730 hrs. IST, it was close to
,coast near Chandbali. Moving westnorthwest, the de-
presion weakened into an extended trough of low
pressure on the 22nd morning and lay over south Orissa
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and adjoining northeast Madhya Pradesh. Thereafter,
it continued to move westnorthwest and fed by a fresh
supply of equatorial maritime air from the Arabian Sea,
it concentrated again into a depression on the morning
of 23rd over west Madhya Pradesh, with its centre at
0830 hrs. IST near Hoshangabad. The pressure defi-
ciency at the centre of the depression was observed to
be about 11 mbs. During the course of the next 24
hours, the depression moved northwest and lay on the
morning of 24th over southeast Rajasthan with its cen-
tre between Ajmer and Kotah. The pressure deficiency
at the centre of the depression at this time was observed
to be about 8 mbs. only, indicating that it was weaken-
ing. Under the influence of an active westerly wave
which was moving across the extreme north of the

country, the depression then took 4 northerly coursé
and lay on 25th morning with its centre at 0830 hrs.
IST between Hissar and Ganganagar. Thereafter, it
weaﬁened and moving northeastwards broke up over
the hills of the Punjab(l) by the next day.

Under the influence of the depression, fairly wide-
spread rain was reported from coastal West Bengal,
Orrissa and east Madhya Pradesh on the 21st. In asso-
ciation with itt movement across the country, wide-
spread and locally heavy rain with a few very heavy
falls occurred successively in Madhya Pradesh, north
Gujarat, east Rajasthan and the Punjab(I) during the
next 4 days. The following table gives the district aver-
ages and the significant amounts of rainfall.

District Averages on

State and district

Particularly heavy falls

19th 20th 2lst 22nd  23rd 24th 25th  26th
Madhya Bharat
Bhilsa 1.5
Shajapur . . . . .. .. .. .. 1'8 .
Ujjain 13 .. .. 14 20 19 On 23rd—Ujjain 617,
Ratlam . . . . .. .. . 1.6 45 10 On 23rd—Jaora 5°9”, Sailana 5-2”,
Mandsaur . . . .. .. .. .. 10 .
Dewas 25 32 18 On 24th—Kannod 5-3".
Indore 1-3 .. .. .. 31 279 1-0
Nimar . . . . T . 1-2 10
Dhar . . . . .. . . 10 3-2
Jhabua 26 38
Raesen . . . . .. .. .. . 1-3 -
Sehore . . . . .. . . .. 2'8 On 23rd—Nasrullaganj 5-2”.
Madhya Pradesh East
Durg . . . . .. .. .. 27 2°0 On 22nd-—Khapari 7:2”, Bhatagaon 7-3".
On 23rd—Selod 85",
Raipur . . . . . . .. 26 .. . On 22nd—Dhamtari 5°5”, Kurud 6-8°,
v Kondapur 5-0°.
Bilaspur . . . . . .. . 1'5
Raigarh . . . . .. .. .. 11 15 ..
Chanda . . . . .. . . 13 .
Bhandara. . . . .. . . 20 . . On2st Deori 113"
Balaghat . . .. .. .. . e 1-5 . .
West Bengal . Lessthan1:0”
North Gujarat '
Banaskantha . . . . .. . .. 1-0 12 . .o
Mehsana . . . . .. T 144 - .-
Sabarkantha . . . . .. .. o 13 33 . .. On 23rd—Idar 60",
Kaira . . 10 . .o
quasthén
Sirohi . . . . . - . 36 13 . .o On 23rd—Sirohi 6-0”.
Pali .o

Ganganagar 1:0




District averages on

State and district Particularly heavy falls

19th 20th 2lst 22nd 23rd 24th 25th 26th  27th
Jodhpur 11 15
Bundi 2-5
Bikaner . . . . .. .. . . .. .. -1
Churu . . . . .. 10 .
Chittor . 2'7 On 23rd—Nimbabora 5-3”.
Kotah . - . 11
Udaipur 19 2°1 On 23rd—Kherwara 5.4°. Sarara
82
On 24th—Bikarani 67",
Banswara . 17 19 40 On 23rd—Jagpura 104",
On 24th—Banswara 6°4”, Garhi
7+2",~Kushalgarh 6'9*, Kha-
mera 90", Danpura 5:5”.
Dungarpur . . . 69 On 23rd-Dungarpur 7:0", Sagwara
gg: Dhambola 80", Nithawa
Tonk . . . . 1 . . . '
Jhunjhunu - . . .. .. 14
Bharatpur . . . 16 .e . .
Sawai Madhopur 2.8
Punjab (I)
Hissar . - . . .e .. . . 2-6
Ambala . . . . .. .e . . . .. 1-1
Simla . - . . .. .. . .. .. .. .. 2:2 2°2
Kangra . - . . o .. 15 23 40 On 26th—Dharamsala obsy. 6-9”.
On 27th—Hamirpur 7:0*, Dehra
6°3", Kangra 5-6".
Hoshiarpur . . . - oo - - 11 16 26 16 On 26th—Unnao 6°3”.
CJullandur . . . . .. . . 14 12 17
Ludhiana . . . . .e . . . . 12
Ferozepur . . . .o .. . 13 33 On6 25th—Nathana 5-1%, Jalalabad
‘0",
Amritsar . . . . .e . - - 17 52 16 On 24th—Ajanala (C) 5-5.
On 25th—Bhuchar 7°'4°, Khara
8-3", Raya 8-:6”, Ajnala 527,
Gurdaspur . . . .. - . . .e 1-3 53 29 On 25th—-Aliwal (C) 5-1”, Batala
5-1”, Guradaspur 5-2%, Pathan-
kot 6'7%, Dalhousie obsy. 6-8”.
Orissa data not available.
o
9. Cyclonic storm in the Bay of Bengal—24th The unsettled conditions concentrated into a de-
September to 1st October, 1954.—An casterly wave pression with centre at 1730 hrs. IST near Lat. 14-5°N
was noticed to be moving into the east central Bay | und Long. 875°E. At that hour, S.S. Mozaffari (Lat.
across Burma on the evening of 24th September. By 16:5°N and Long. 880°E) reported eastnortheasterly

winds 9 knots and S.S. Rotli (Lat. 1]"4°N and Long.
£6°9°E) westerly 28 knots and continuous rain. By the
sarne evening, rainfall had commenced along the north
Coromandel and the south Circars coasts. Moving slow-
ly westnorthwest, the depression was centred at 0830
hrs. IST of the 26th near Lat. 15-0°N and Long. 87-0°

the next morning a strengthening of the monsoon was
noticed over the south Bay and conditions became
markedly unsettled over the east central and the ad-
joining west central Bay. Pressures were falling rapidly
along the coast round the north and central Bay and
widespread rain was reported from the Bay Islands.

Moreover, an upper air cyclonic circulation extending
up to 7,000 ft. a.sl was also noticed over the cential
Bay.

-

E. At 0530 hrs. IST of that day, SS. Bharat Mitra
(Lat. 187°N and IL.ong. 85-8°E) reported eastnorth-
easterly winds 13 knots and S.S, Mozaffari (Lat. 140°N
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and Long. 86:'5°E) westerly 9 knots.  The latter ship
with its location about 100 miles to the southwest of the
centre of the depression reported a pressure of 998 mbs.,
about 12 mbs. below normal. The depression was,
therefore, probably deep at this stage, although the
wind speed reported by the ship does not support it.
Pressures commenced rising in the Bay Islands and
along the coasts of Burma, East Pakistan and West
Bengal and continued to fall along the east coast of the
Peninsula. Rainfall increased on the north Coromandel
and the Circars coasts and also extended along the
Orissa coast. The deep depression intensified into a cyclo-
nic storm of small extent during the course of the day and
was centred at 1730 hrs. IST near Lat. 15°5°N and
Long. 86°0°E, as the following observations of the 26th
would suggest :

Position Hour Wind

Name of the ship

0
Lat. Long. obsn. Direc- Speed Remarks

°N °E 1ST tion (knots)
S. S. Indian Merchant 13-8 85:0 1730 WSW 35 Rainsqualls.
S. S. Mozaffari 123 85'4 1730 WSW 30 Overcast ; past
weather driz-
zle.
S. S. Bharat Mitra 17-3 839 1730 NE 11 Overcast.

In the absence of Ship’s observations near the cen-
tre, it is difficult to estimate the central pressurc but
taking into account the previous day’s observation of
S. S. Mozaffari, which showed a pressure departure of
12 mbs. and also the pressure departure observed later
at the time of crossing the coast, it would appear that
the pressure deficiency at the centre of the storm was
at least of the order of 14 mbs. With the west-north-
westward movement of the storms, pressures fell further
along the Circars coast with a further increase in rain-
fall. At 0830 hrs. IST of the 27th, the storm was cen-
tred near Lat. 16.5°N and Long. 84.0°E. The follow-

Wind

Position Hour
Name of the ship of
Lat. Long. obsn. Direc- Speed Remarks
°N  °E 1ST tion (knots)
S. S. Indian Merchant 16-7 867 0630 S 18  Overcast.
S. S. Hoeg Merchant 15-3 825 0830 W 37  Very rough sea*
overcast.

Widespread rain with locally heavy to very heavy
falls were reported from the Circars coast on the 27th
morning, Gannavaram and Masulipatam recording 6”7
and 5” of rain respectively. On approaching the coast,
the storm weakened into a deep depression and was cen-
tred at 1730 hrs. IST of 27th close to coast near Lat.
17:0°N, Long. 83:‘0°E. At that hour, S. S. Bharat Mitra
(Lat 147°N and Long. 81'7°E) reported southwesterly
winds 28 knots, Masulipatam westnorthwesterly 14
knots, Kakinada westsouthwesterly 4 knots and conti-
nuous drizzle and Visakhapatnam easterly 7 knots and
intermittent rain. The deep depression crossed the
coast between Kakinada and Visakhapatnam during the
early hours of the night and lay next morning with
its centre at 0830 hrs. IST near Nizamabad. The ob-
served pressure deficiency near its centre was of the
order of 13 mbs. Moving rapidly northwestwards, the
deep depression was centred at 0830 hrs. IST of 29th
near Khandwa. Khandwa has reported the lowest
pressure. It moved slowly during the course of the
day and it was centred at 0830 hrs. IST of 30th about
50 miles to the west of Ratlam. Recurving thereafter
to the northeast, the deep depression lay between Agra
and Gwalior on the morning of Ist October. It broke
up over the hills of northwest Uttar Pradesh by the
next morning.

In association with the storm, there was a spell of
strong monsoon over the country. Widespread and
locally heavy to very heavy rain fell along and near its
track. Some noteworthy amounts of heavy rains re-
ported are: .

28th September — Bidar 7-4”, Rentachintala 6°1”.
30th September — Broach 7-6”.
1st October  — New Delhi 6-8”, Dohad 5:0”.

The following table gives the district averages and
noteworthy amounts of rainfall associated with the

ing observations of 27th are relevant in this connection. storm.
District averages on
State and district . .
Particularl 1l
24-9 25-9 269 279 289 299 309 1-10 articularly heavy falls
Deccan (Desh)
West Khandesh. . . - - 32 4-90 On 32tl&———Taloda 6'5”, Shahada 62", Shirpur
Fast Khandesh . - 28 » On 29th—Pachora 6°9”.
Dangs . . - 5:5 64 On 29th—Waghai 5-6”, Ahwa 5'5";
On 30th—Waghai 6°2”, Ahwa 6°6".
Nasik o . e . — 47 272 On 29th—Trimbak 5°5”, Pimpalgaon 7-5%,
Nandgaon 6-1°, Satana 6:2’, Kalvan
g'g”; Chandor 6-7”, Dindori 5°17%, Peint
On 30th—Trimbak 5-3”, Peint 10°5”
Ahmednagar . .. 23
Sholapur 19 11
e
Nortb Satara 10 On 29th——Mahabaleshwar 6°9*.
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o District averages on
State and district Particularly heavy falls

24.9 25-9 269 279 289 259 309 110

Gujarat
Banaskantha . . . 12 . .. .
Mehsana . . . 14 .. .. .. .. .e .. .e
Sabarkantha . . . 33 .. .. .. . . .. .e
Kaira . . . i1 .. . . .. . 20 15
Panchmahals . . . 31 15 5'0 On Ist—Godhra 7:0". Dohad 7°07, Jhalod
5:8’, Baria 5'1°, Jambugoda 5-0°.
Amreli . . . . .. . .. . 21 .. -
Baroda . . . 2-6 .. .. .. .. .. 4-3 3'9  On 30th—Jetpur 6°5*, Chota Udepur 5-9*,
On Ist—Jetpur 5-8".
Broach . . . . e . . 12 4-3 3-2 . On 28th—Sagbara 8'5"; On 29th—Hansot

57", Vagra §'7”, Amod 5-3°, Valia8'5*
Bhglad 5-5”, Garadeswar 5'1”, Sagvara

3 >
On 30th-—Broach 7°0", Ankleswar 6°1”,
Rajpipla 79", Dadiapada 7-3".

Surat . . . . . .. . e 3:0 64 .. On 30th—Surat 9'9%, Olpad 8'0", Mandvi
51, Bardoli5'9,”, Valod 5'4", Chikhli
60", Bulsar 8'3", Pardi 7*2”, Dharampue
8:4", Bansada 6'6°, Navasari 5°6*,
Mangrol 5°5”, Mahua 6°2°,

Saurashtra . . . .. .. . .. .. 10 13 .. On 30th—Palitana 6'5, Mahua 95",
Madhya Pradesh
Raipur . . . .. .. 12 .. . .. .o .. On 26th-—Bhatgaon 87",
Raigarh . . . 1'5 . . .. . .e . .o
Bastar . . . .. 17 o . .o . .
Buldhana . . . .. .. . . .. 1-9 . .
Yeotmal . . . .. .. o .. 12 .. .. .
Uttar Pradesh
Dehra Dun . . . .. . .. 11 .. .. . 19
Saharanpur . . . .. .. .. .. .. .. .. 13
Muzaffarnagar . . . .. .. .. .. .. 10 .. 33
Bareilly S 13 .. . . o . 1'3  On Ist—-Debiabhoj 5-0°.
Bijnor . . . .. .. .. .. .. 14 .. 31
Pilibhit . . . .. 1-2
Basti . . . .. .. . .. .. o 13
Azamgarh . . . .. .. ‘. .. .. .. 11 Ve
Nainital . . . .o .. .. .. .. 10 - 1'9  On Ist—Kashipur 5:3,
Almora . . . .. .. .. .. 12 10 .. 17 On 28th—Berinag 8'1”.
Sitapur . . . .. .. .. . .. .. 29 .. On 30th—Sitapur 5:8”.
Faizabad . . e .. . .. .. .o .. 1-2
Bahraich . . . .. .. .. .. .. .. 10 ..
Bara Banki . . . .. .. . .. .. .. 2-3 ..
Meerut . . . .. .. N .. .. .. .. 56 On ist—Sardhana 64"
Bulandshahr . . . .. .. .. .. . .. .. 4'1 On 1st—Khurja 6°2°,
Aligarh . . . .. e . .. - .. .. 36
Mathura . . . .. . . .. . .. .. 26
Agra . . . 19
Mainpuri . . . 11
Etah . . . .. . . .. .- . . 17
Budaun . . . .. .. .. .. . .. 1S
Moradabad . . . .. .. . .. .. .. .. 34 ‘
Farukhabad . . . .. . . . . . . .13
Etwah . . . . . T . e e .. 1-8
Garhwal . . . e e . .. ‘e . . 19

2~6 D. D, G. obs. Poopa/59
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District averages on

State and district - Particularly beavy falls
249 25-9 26:9 27-9 289 29:9 309 110
Hyderabad
Adilabad 1.0 \
Aurangabad . . . .. e o 3-6 2:5 On 28th—Khuldabad 5-2’, Bhokardan 6-0”
Silod 6-8”, Kanned 7-7”;
On 30th—Vijapur 8-17, Gangapur §-7°.
Bidar 4-1 4-8 On 27th-~Ahmedpur 6-2*, Udgir 627,
On 28th—Bider 7-4”."
Bhir 1-3 2-5 12
Karimnagar 1-2
Medak 4-4 On 26th—Indole (Jogipet) 6-27,
On 28th—Pocharam 7-1°, Ananthagiri 5-9°,
Ghanapur 7-2”, Nagasampalli 6-0",
Nanded 19 2-2
Nizamabad . . . - . .. v 4-4 . .. .. On 27th—Banswada 5-77;
On 28th— Atchampet 11-6”, Alisagar
54", Yelgattoor 5-3”, Bodhan5-1”,
Gunkul 10-5”, Yellareddy 6-9”.
Osmanabad 2-5 3-2
Parbbani 18 3.1
Gulbarga 31 On 27th—Chincholi 6-0”, Kodangal 6-3”,
Aland 5 47, -
Hyderabad 34 On 28th—Bolaram 5-7”.
Mahbubnagar . . . .. .. .. 1-3 2-4 On 27th—Perghi 6-17;
On 28th—Mahbubnagar5-4”, Mahbubnagar
obsy, 5-4”,
Nalgonda 2:2 4-0 On 27th—Suriapet 5-8”;
On 28th-—Bhongir 6-1°, Pendli Pakala
Project 5-4”, Huzurnagar 7-9”, Devar-
konda 5-5”.
Warangal 2-8 19 On 27th—Baithpalli 5-37, Wyra 7-8”;

On 28th—Chinnaram 5-1”.

10. Deep depression in the Bay of Bengal—19th
to 27th October, 1954.—A marked fall of pressure over
south Tenasserim and south Andaman Sea and a cyclo-
nic circulation up to 2,000 ft. over the area on the
evening of 17th October; indicated that an easterly
wave had moved into south Andafnan Sea across the
Tenasserim coast. By the next 'morning, a shallow
trough of low pressure appeared over the southeast
Bay with the associated cyclonic circulation extending
up to 7,000 ft. and the monsoon strengthened over the
south Bay of Bengal. The trough gradually intensified
and by the evening of 19th, concentrdted into a depres-
sion with its ceftre at 1730 hrs. IST near Lat. 85°N
and Long. 89-0°E. At that hour, §.S. Roenordo (Lat.
05:9°N and Long. 85:9°E) reported northwesterly winds
of 33 knots. The depression moved wéstnorthwest and
was centred at 0830 hrs. IST of tHe 20th near Lat.
9:3°N and Long. 86:5°E, Pressures’ began to rise over

L}
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* the Bay Islands and fall over the south Peninsula and

Ceylon. The¢ monsoon continued to be active over the
south Bay and widespread rain was reported from the
Bay Islands on the 20th morning. By the evening,
weather improved owver the Bay Islands but an extensive
belt of precipitation developed along and near the Coro-
mandel coast. The depression was centred at 1730 hrs.
IST of the 20th near Lat. 10:0°N and Long. 85-0°E.
During the course of the night, it became deep and as
it moved further westnorthwest, pressures fell rapidly
along the Coromandel coast by the morning of 21st.
The fall of pressure at 0830 hrs. IST at Cuddalore since
1730 hrs. IST of the previous evening, corrected for
diurnal variation, was about 6, mbs. At 0830 hrs. IST
of 2Ist, the depression was centred near Lat. 11'5°N
and Long. 820°E as will be evident from the foilowing
observations of 21st, '



Position Wind
. = Time e e
Name of the ship/ lat. Long. of Direc- Speed Remarks
station ‘N “E  obsn. tion (knots)
S. S. Bharatmitra 147 814 0530 ENE 23 Moderate
showers.

33 Frequnt heavy
showers, rou-
gh sea.

8. 8. British Restraint 11°4 827 0930 SE/E

7 Intermittent
rain.

Madras 0830 ENE

5 Moderate
drizzle.

Cuddalors 0830 NW

Widespread and locally heavy to very heavy rain
occurred in Ceylon and the Coromandel coast, Cudd-
alore reporting 8” and Madras and Mannar recording
6”each on 21st morning. The estimated pressure defi-
ciency at the centre of the depression was 10 mbs.
Continuing to move westnorthwest, it weakened and
was centred close to coast between Cuddalore and Mad-
ras at 1730 hrs. IST of 2lIst. Passing inland, it lay as
a shallow depression on the 22nd morning, with its
central region between Vellore and Nellore. At 1730
hrs. of the same evening, it lay as a low pressure area
over north Tamilnad, causing an extensive rain belt
towards northeast. Thereafter, the low pressure area
recurved towards the northeast and extended on the
next morning (23rd) from north Tamilnad to west cent-
ral Bay. A well marked rain belt extended from Mysore
to south Orissa and pressures began to rise over Ceylon
and the south Peninsula. On the 24th morning, the
trough of low pressure shifted northeastwards and ex-
tended from southeast Hyderabad to west central Bay
off the Circars coast, with the associated upper air
circulation extending up to 5,000 ft. Widespread and
locally heavy to very heavy rain occurred in coastal
Andhradesa and south coastal Orissa on that day,
Gopalpur recording an exceptionally heavy fall of 20”.
Puri recorded 6” and Calingapatnam 5”. By 1730 hrs.
IST of 24th, a depression agaih formed with centre near
Lat. 17°0°N and Long. 85-0°E. There was a concentra-
ted fall of pressure along the Orissa Circars coast and
the upper air cyclonic circulation over the west central
Bay became more accentuated; S.S. Indian Merchant
(Lat. 15'7°N and Long. 85-8°E) reporting southsouth-
westerly winds 18 knots and heavy continuous rain and
Calingapatnam eastnortheasterly winds of 7 knots and
thunderstorm. Moving northeastwards, the depression
was centred at 0830 hrs. IST of 25th near Lat. 19-0°N
and Long. 86:5°E. At that hour, Sandhcads reported
southeasterly winds of 14 knots and slight continuous
rain. The estimated pressure deficiency at the centre of
the depression was 8 mbs. Thereafter, there was an
increase of rainfall along the West Bengal coast and a
decrease along the Circars and the South Orissa coasts.
The upper winds over Gangetic West Bengal and ad-
joining East Pakistan strengthened up to 10,000 ft. a.s.l.

Cit

= 1 The depression deepenéd by the evéning of 25th and

was centred at 1730shrs. IST near Lat. 20'5°N and
Long. 87-5°E. The pressure deficiency at the centre
was estimated to be about 10 mbs. At 0830 hrs. IST

7 of 26th, the deep depression was centred near “Lat.-

21:0°N and Long. 89-0°E. The following observations:
of 26th are relevant in this connection. .

Position Wind
Name of the ship/ Time
station Lat. Long. of Direc- Speed Remarks
°N °E  obsn. tion (knots)
IST
S. S. Jalaprakash . 20-5 886 0530 W 03 Overcast sky.
S. S. Jalayamuna 19-5 887 0530 WSW 24 Drizzle.
Balasore 0830 N 13
Saugor Island . 0830 ENE 5 Slight conti-
nuous rain.

The pressure deficiency at the centre of the deep
depression was observed to be about 13 mbs. There
was widespread rain around the head Bay, the rainfall
being heavy in East Pakistan. Faridpur reported 4”
and Khulna, Dacca, Majdee and Chittagong 3” each
during 24 hours ending at 0830 hrs. IST of 26th. The
disturbance continued to move northeastwards and
pressures began to rise considerably over the coasts of
Orissa and adjoining West Bengal, where an improve-
ment of weather was also noticed. Towards the after-
noon of 26th, the upper winds over Gangetic West
Bengal backed from north to northwest, while a further
fall of pressure and an increase of rainfall was observgd
over East Pakistan and adjoining Assam. At 1730 hrs.
IST of 26th, the deep depression was close to East
Pakistan coast near Lat. 22°0°N and Long. 90‘0°E and
showed signs of weakening. At this hour, the pressure
departure at the centre of the depression was of the
order of —10 mbs. ; Chittagong reported easterly winds
"3 knots and moderate continuous rain, Barisal north-
east 2 knots and slight continuous rain, Sandheads
northwest 19 knots and overcast sky and Akyab south
16 knots and slight continuous rain. By the 27th morn-
ing, the depression crossed the FEast Pakistan coast,
weakened into a low pressure area and moved further
towards the northeast. At 0830 hrs. IST of 27th, it lay
as a low pressure area over East Pakistan and adjoining
lower Assam. With the northeasterly movement of the
depression, widespread and locally heavy rain occurred
again over East Pakistan and extended into Assam. The
chief amounts of rainfall which were recorded during
the 24 hours ending at 0830 hrs. IST of 27th are:
Haflong 97, Chittagong, Akyab and Cherrapunji 4~
cach and Comilla and Majdee 3” each. The low pres-
sure area broke up over the Assam hills by the evening
of the same day. ’

The following table gives the district averages and
the noteworthy amounts of rainfall associated with

the depression.
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State and district

£

District averages on

18th 19th 20th

21st 22nd 23rd 24th 25th 26th

27th

Particularly heavy falls

Tamilnad
Madras
Chingleput

North Arcot

South Arcot

Tanjore .

Trichy
Pudukottai
Madurai .
Salem
Coimbatore
Nilgiris

Gangetic West Bengal
24 Parganas
Murshidabad

® Birbhum

Midnapore
Hooghly

Coastal Andhradesa

Srikakulam

Visakhapatnam .

East Godavari .

West Godavari

Krishna

.

1-5
2 10

1.0
1-2

1-0
1.1
11

1-3

1-0

37

11
1.8

13
1-2

4.1
4.5

3.5

26

12

1-7

1-2
1-3

25

1-5

1-7

1-2

1.5

1-4

1-6

1-4

1.2

45

48

36

2:8

31

1-0

1-1

40

1-9

1-3

1-3

1-2

i1
1-0

1-

1

On 2st—Cheyyur 7-3”, Kancheepuram 5- 7*
Covelong 6-2”, Meenambakkam 5-8”, Saida-
pet 55", Madurantakam 6-0”, Chingleput
58", Chembarambakkam 5-1".

On 2Ust—Cheyyar 6-9”, Vakkadai 627, Dusi
(Ayyankulam) 5-9”.

On 2st—Merkanam 9-2°, Vanur 8-47, Villu-
puram 7-9”%, Panruti 7-0", Cuddalore 8-0”
Kurinjipadi 8- 57, Porto Novo 10-5”, Chidam-
baram 9-2”, Kattumannarkoil 6-7”, Srimu-
shnam 5-17, Viriddhachalam 5-1”, Ulundur-
pet 8:3”,  Tirukoyilur 5-7”, Vanamadevi
Anicut 5-8”, Shatiatope Anicut 6-8”, Kotha-
vancheri 5-7”, Tirukkoyilur Anicut 5-9”.

On 20th—Nannilam 5- 47, Tiruturaipoondi 14- 3",
Vedaranyam 6-2”, Mannargudi 7-5”, Nidam-
angalam 5-3”, Tiruppundi 7-7”, Adiram-
pattinam 7-0”, Muthupet 5-2”, Madukkur 5-0”
Talanayar 6-8”.

On 2Ust—Mayuram 8-17, Tranquecbar 5-8”
Sirkali 9-0”, Vedaranyam 7-6”, Neidavasal
10-8", Manalmedu 6-6”, Coleroon 8-1”.

On 24th—Ramnagar 5-8”.

On 2rd—Narasannapetta 63", Parvathipur 5-07,
Palkonda 6-3*, Tekhali 9-0.

On 24th—Calingapatam 5-0”, Cheepurapalli 5-27,
Pathapatnam 5-8”, Sempcta 64", Pundi 7-0°,
Tekkali 5-1”.

On 23rd—Srungaverapukota 7-7”, Chodavaram
55", Narasapatam 7-9”, Malakapuram 5-2",
Yellamanchilt 5-97, Polavaram 6-3”, Pula-
parti 7-57,

On 2nd—Biccabole 5-17.

On 23rd—Tuni 5- 57, Pithapuram 6- 77, Pratiapudu
6'6’, Peddapuram 6°4”, Alamuru 6-6”
Ralli 8-4”, Gopalapuram 5-3”, Alamur 6-77,
Kakinada 5-9”.

On 2rd—Tanuku 5-57, Chettipeta 59”7, Lak-
shmipalem :5-3’.

On 4th—Chinakepevaram 5-07,

On 2rd—Avanigadda 5-6", Akumarru §-5,
Kamalapuram $5-4”, Paligadda 5-3”, Kodur
10-7", Kottapallem 5-5°.
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District averages on

State and district Particularly heavy falls
18th {9th 20th 21st 22nd 23rd 24th 25th 26th 27th
Coastal Andhradesa-—contd.
Guntur 1-5 34 . .. .. On 23rd—Repalli 6-9", Chinaganjam 6 57, Ongole
6-2’, Kanuparti 5-3°, Nallaveda 5-17, Nizam-
patam 7-4°, Pedagangam 6 3”.
Nellore 10 229 59 17 On 2ist—Kavali 527, Gudur 5- 77, Rapur 5°8"-
On 2nd—Atmakur 7-1°, Udayagiri 6-37,
Pakala 5-4”, Kaveli 13-3", Iskapalli 8 7"
Nellore 6-17, Gudur 80, Rapur 5'57
Venkatagiri 7-3°, Sulurpet 5-7%, Tada 9-4°
Buchireddipalem 5-6", Sangum 7-5” Survey
palli 817, Pumbli6-7",.
On 23rd—Pakala 6-4",
Kurnool . . . 1-0
Anantapur 16
Cuddapah 1-0 11 39 On 20th——Kodur 6-1°, Brahmanpalli 7-3".
On 22nd—Sidhout 6-0”, Chitvel 6:0", Vempali
6-5", Vonipenta 5-7°.
Chittoor -3 22 38 On 20th—Tirupati 527, Pakala 9-3",

11. Depression in the Bay of Bengal—7th to 12th
December, 1954.—In association with the passage of a
low pressurc wave westwards across the extreme south
Bay, the seasonal ‘low’ became well-marked over the
Bay of Bengal on the 7th morning, when the casterlies
strengthened over the Andamans and Ceylon and wide-
spread rain occurred over these areas. At 0530 hrs.
IST of that day. S.S. Lang Koes (Lat. 5-8°N and Long.
82:8°E) reported northeasterly winds of 15 knots and
intermittent rain, S$.5. Orange (Lat. 58°N and Long.
87.3°E) southerly winds of 13 knots and continuous
drizzle, and S.S. Jalamohan (Lat. 8'9°N and Long.
85-7°E) northeasterly winds of 11 knots and squally
weather. The well-marked trough shifted northwards
and on the 8th morning it concentrated into a” shallow
depression with its central region near Lat. 8 0°N and
Long. 86:0°E. The following obscrvations are significant
in this connection.

Position Wind
Name of the ship/ Hour — Weather
station Lat. Long. of Direc- Speed remarks
°N °E  obsn. tion (knots)
1ST
S. 8. Malika . 1000 87°5 0530 E 18 Showery
S. S. Jalamohan 11'1 885 0530 ENE 13 Moderate rain
S. S. Bharatjal 12:2 84-3 0530 NE 18 Continuous
rain.
S. S. Tomha 56 852 0530 WSW 3 Overcast.
Trincomalee 0830 NNE 12 Drizzle.

During the course of the next 24 hours, the trough
shifted northwest and lay on the morning of 9th as an
extended trough off the south Coromandel and Ceylon

On 2ist—Kalahasti 5-77;

On 22nd—Puttur 5-5" Kalahasti
Tirupati 6-3~, Chanragiri 9-8 Pallipat 5- 8",
Sodam 8-3”, Arogyavaram 6-2”, Bakarapet
6-1°, PT.M. 7-0°.

On 23rd--Madanapalli 6-0".

67",

coasts. At that time, pressures were falling along the
Coromandel coast and Ceylon but were rising over the
rest of the country.

Widespread and locally heavy rain was reported
from Ceylon on the 9th morning and rainfall extended
northwards into Coromandel coast during the day. The
trough then shifted northwards and on the morning of
the 10th had concentrated into a shallow depression
centred at 0830 hrs. IST near Lat. 10:5°N and Long.
82:5°E. At 0530 hrs. IST of the day, S.S. Jalaprakash
(Lat. 11:2°N and Long. 82:3°E) reported easterly winds
of 13 knots and S.S. Union Builder (Lat. 119°N and
Long. 80-8°E) reported northerly winds of 10 knots
and continuous rain. The northeast monsoon strength-
ened over Tamilnad and Travancore-Cochin. The pres-
sure deficiency at the centrc of the depression was esti-
mated to be about 6 mbs. The shallow depression inten-
sified during the day and was centred at 1730 hrs. IST
ncar Lat. 11'0°N and Long. 82'5°E. Thc following
obscrvations arc relevant in this conncction.

Position Wind
Name of the ship/ Hour Weather
staion Lat. Long. of Direc Speed) remarks.
°N °E  obsn. tion (knots
IST
S. S. Bahadur . 12-7 86'6 1730 SSE 14  Squally weath-
er.
S. S. Jalaprakash 9-4 823 1730 W 18  Overcast.
Madras . 1730 N 16 Moderate
continuous
rain.
Cuddalore 1730 Calm Slight conti-

nuous rain.
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Moving northwards, the depression was centred at
0830 hrs. IST of 11th near Lat. 12'5°N and Long.
82:'5°E. At 1130 hrs. IST S.S. Hesparia (Lat. 11°0°N
and Long. 8:0°E) reported southerly winds of 13 knots
while Madras reported northnorthwesterly winds of 13
knots and drizzle. During the course of the day, rain-
fall increased considerably along the north Coroman-
del and Circars coasts but decreased in Ceylon and
along the south Coromandel coast. The depression
which continued to move northwards was centred at
1730 hrs. IST near Lat. 13:5°N and Long. 82'5°E. At
that hour, the pressure deficiency at Madras was ob-
served to be 6 mbs. and that at the centre of the depres-
sion was estimated to be about 8 mbs. S.S. Bharatratna
which was close to the coast near Kakinada reported
northeasterly winds of 20 knots, while Madras reported
northnorthwesterly winds of 20 knots and continuous
rain. The depression remained practically stationary
till the 12th morning and weakened by 1730 hrs. IST
into a trough of low pressure extending from north
Tamilnad and adjoining southwest Bay to Travancore-
Cochin. The trough weakened further into a low pres-
sure area by the morning of 13th and moved westwards
into the east Arabian Sea during the course of the day.

On the 14th morning, the low pressure area lay over the ,

east Arabian Sea off the Malabar-Kanara coasts and
by the next day it became unimportant.

In association with the depression, therc was a
spell of active northeast monsoon conditions over the
south Peninsula from the 12th to I15th. The following
table gives the district averages and the noteworthy
amounts of rain during this period.

‘ District averages on
State and dis- Particularly heavy
trict 7th 8th 9th 10th 11th 12th falls

Tamilnad

Madras . 24 2:1 2:2 On_ 10th—Cheyyur
5.7,

Chingleput 2:2 1'8 1'9 Mahabalipuram 6.1".

South Arcot .. .. .. 26 On 10th——Merkanam
5.7, Cuddalore
5.4", Porto Novo
5.4”, Chidambaram
5.5",  Vapamadevi
5.3,

Tanjore . .. .. .. 49 . On 10th—Valangiman
5:1",Mayuram 12*5*
Tranquebar  6-6”,
Sirkali 7°8”, Nanni-
lam 1157,
Nagapattinam
597, Tiruvarur
7-9",  Vedaranyam
61",  Mannargudi
5-4”, Neidavasal
73", Tiruqundi
1407, Manjalar
Head 6-2", Cole-
roon 6°'0*, Panda-
vayar Head 5°9”,
Talanayar 6-7*,

Tiruchirapally . .. 1-4

Pudukottai .. .. .. 16

12. Cyclonic stomm in the Bay of Bengal—16th to
18th December, 1954—On the 13th morning, the
trough of low in the extreme south Bay was well mark-
ed and a low pressure wave was apparently moving
westwards across south Andaman Sea. By next morn-
ing, the easterly winds at Victoria Point had strengthen-
ed considerably and a speed of 50 knots was recorded
at 5,000 ft. During the course of the next 36 hours, the
trough of low in the extreme south Bay got accentuated
and by the evening of 15th, conditions became markedly
unsettled in the extreme south Bay to the south of
Lat. 6:0°N. The unsettled conditions concentrated into
a depression by the morning of the 16th with its centre
at 0530 hrs. IST near Lat. 5°0°N and Long. 85'5°E.
S.S. Fujisamaru (L.at. 60°N and Long. 850°E) re-
ported northeasterly winds of 15 knots at the hour.
There was a fresh surge of equatorial maritime air into
the extreme south Bay at the same time. At 0830 hrs.
IST, Kondul recorded 3” of rain and Batticola reported
moderate continuous rain. The depression intensified
rapidly into a cyclonic storm of small extent and was
centred at 1130 hrs. IST of the same day near Lat.
5'5°N and Long. 850°E. At that hour, S.S. Dunera
(Lat. 5°6°N and Long 84:1°E) reported northnorth-
westerly winds of SO knots and heavy continuous rain.
No appreciable movement of the cyclonic storm was
noticed till 1730 hrs. IST when S.S. Dunera (Lat. 52°N
and Long. 849°E) reported westnorthwesterly winds of
31 knots and S.S. Kirriemoor (Lat. 6'5°N and Long.
86'5°E) reported southeasterly winds of 15 knots.
Thereafter, the storm moved northwards, weakening at
the same time and lay as a depression with its centre
at 0530 hrs. IST of [7th near Lat. 8:5°N and Long.
840°E. Continuing to move in a northerly direction,
it was centred near Lat 10:0°N and Long. 84'0°E at
1730 hrs. IST when- $S. Bharatratna (Lat. 12:1°N and
Long. 82-5°E) reported northeasterly winds of 15 knots
and 8.S. Rajula (Lat. 87°N and Long. 82-2°E) reported
northwesterly winds of 15 knots at 1830 hrs. IST. By
the next morning the depression weakened further into
an cxtended trough of low pressure over the southwest
and adjoining west central Bay. It persisted there until
the 23rd and became unimportant thereafter.

In association with the cyclonic storm, there was a
revival of northeast monsoon conditions along the east
coast, but the associated rainfall was not significant.

Il. ACCOUNT OF WESTERN DISTURBANCES
DURING 1954.

Most of the western disturbances which passed
across the northern parts of the country during January
and February were active and caused good precipitation
in northwest India and Uttar Pradesh. The western dis-
turbances during the remaining months of the year
were, on the other hand, feeble and did not cause any
significant amount of precipitation.

A list of 43 wwestern disturbances classified accord-
ing to the mature of the precipitation caused by them
together with a short description of some of the active
ones is given below.
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Nature of precipitation Jan. Feb. Mar. April May June  July Aug.  Sept. Oct.  Now. Dec.
Widespread . . ce . . 3 4 1 . . e - . 1
Local . . . . . . . .. 1 1 1 o » 1
Little or no rain . . . . 2 3 2 4 3 6 5

ToraL . . 5 8 4 5 - 4 6 6

1. Western disturbances from the 6th to 12th Janu-
ary, 1954.—A western disturbance moved into south
Baluchistan and adjoining north Arabian Sea on the
6th. It persisted there on the 7th, when another western
disturbance moving along a more northerly course lay
over the Punjab(P) and neighbourhood. The low pres-
sure areas associated with the two western disturbances
merged into a complex ‘low’ on the 8th and extended
from Madhya Bharat and adjoining Uttar Pradesh to
the northern divisions of West Pakistan. This ‘low’
moved slowly eastwards and broke up over the western
Himalayas by the 10th. A shallow low pressure area
which developed over Vindhya Pradesh under the in-
fluence of the western disturbances moved slowly east-
wards and broke up over the Assam Himalayas on the
12th. In association with these disturbances, fairly
widespread thundershowers occurred in the Punjab(l)
and northwest Uttar Pradesh on the 8th, in the Punjab-
Kumaon hills and Vindhya Pradesh on the 9th and
10th and in Bihar and east Uttar Pradesh on [0th.
Fairly widespread snow was reported from Jammu and
Kashmir between the 9th and 11th. Local or scattered
thundershowers were also reported from Rajasthan and
Saurashtra and Kutch on the 8th, from the plains of the
Punjab(l) and of Uttar Pradesh, Vindhya Pradesh and
Madhya Pradesh on the 9th and from Assam on the
Ith and 12th. Fairly widespread snowfalls were also
reported from the Punjab-Kumaon hills on the 9th and
10th and from the Punjab hills on the 11th. Some sig-
nificant amounts of rainfall recorded during the above
period were : Dalhousie 2” on the 8th and Nainital 2”
on the 10th.

In the wake of the western disturbances, cold nor-
therly air swept over northwest India, Uttar Pradesh,

the central parts of the country and the adjoining parts
of the north Peninsula. A moderate cold wave prevailed
over Gujarat, north Deccan (Desh), east Rajasthan,
Madhya Bharat and the adjoining parts of west Madhya
Pradesh between the 10th and 12th, when the minimum
temperatures were 6 to 12°F below normal over these
regions.

2. Western disturbance from the 17th to 23rd
February, 1954.—A western disturbance moved into
west Baluchistan and neighbourhood on the 17th. Tak-
ing a northeasterly course, it lay over the Northwest
Frontier Province and the adjoining parts of the Pun-
jab(P) on the 19th and induced a low pressure area
over south Madhya Bharat and adjoining southeast
Rajasthan on the same day. By the 2Ist, the western
disturbance had moved away across the western Hima-
layas, while the induced ‘low’ lay over southwest Uttar
Pradesh and neighbourhood. The ‘low’ moved slowly
eastwards and became unimportant, by the 23rd. In
association with these disturbances, local or fairly
widespread thundershowers oecurred in the Punjab(l)
and the hills of west Uttar Pradesh between the 19th
and the 21st; in the plains of Uttar Pradesh and Vin-
dhya Pradesh on the 20th and 2Ist; in Rajasthan,
Madhya Bharat and northwest Madhya Pradesh on the
20th . in Bihar on the 21st, in Chota Nagpur on the 22nd
and in Sub-Himalayan West Bengal on the 22nd and
23rd. Local rain or snow was also reported from
Jammu and Kashmir on the 19th and 20th. The prin-
cipal rainfall amounts reported during the above period
were : Jaipur and Roorkee 27 each on the 20th and
Nainital, Najibabad and Aligarh 2” each on the 21st.

III. LOCAL STORMS, 1954.
Of the local storms reported in the newspapers, the following are noteworthy

Date and time

Classification of Loss of Remarks

Place storm human

life

Dahanu 8th January . . . Gale 4 A large fishing craft sank off the Thana
coast in a gale as a result of which three
sailors were reported missing and one
drowned. .

Nainital . - e «+ 9th January—Night Severe hailstorm? . . . * The severe hailstorm which followed the
snowfall caused much damage to fruit
plants and standing crops.

Calcutta . e . 24th February—Night . Nor'wester . .

As a result of the Nor'wester, the temperat-
ture fell by 22°F (from 88°F to 66°F).
The maximum wind speed was 40 m.p.h.
at Alipore and 55 m.p.h. at Dum Dum.
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Place

Date and time

Classification of storm

Loss of
human
life

Silchar

Karimganj .

Khari Nimgaon (Near
Ahmednagar)

Patiala
Jabalpur . . .

Habra-Baigachi Area (24
Parganas)

"

Hailakandi (Assam)

Nowgong . . .
Tezpur . . .
Mangalore . .

Villages around Trichur

Tellicherry (Dist : Malabar)

Punganur (near Madanapalli)

Calcutta . . .
Madurai . .
Calcutta . .
Patna . .

24th February—Night

24th February—Evening

20th March—Night

24th March—Night

27th March

4th April —Afternoon

6th April

13th April—Evening

15th April—Night.

22nd April-Night

22nd April

23rd April—Evening

25th Aprit . .,

29th April—Afternoon .

2nd May—Night .

2nd May—Night .

2nd May—Night .

+

Thunderstorm

Thunderstorm

Thunderstorm .

Severe hailstorm

Duststorm followed by
heavy shower.

Gale followed by hail-
storm.

Thunderstorm

Severe thunderstorm

Severe thunderstorm .

Gale accompanied by
thundershower.

Severe thunderstorm

Thunderstorm

Hailstorm and strong
gale

Nor‘wester . .

Severe gale and dust-
storm.

Nor’wester .

Severe hailstorm and

thundershowers.

The storm caused heavy damage to private
property, railway quarters and mango
crops. Some kutcha houses were razed
to the ground. Electric and telephone
wires were snapped by falling trees. The
whole town was plunged in darkness due
to the failure of electric supply.

More than 100 houses either collapsed or
were badly damaged by the cyclone. Te-
legraph and telephone communications
were dislocated.

Three members of a family were struck
dead by lightning.

Caused damage to standing crops.

A few trees were uprooted and telephone
and electric lines dislocated.

One person was killed as a result of house
collapse and several were injured when
huts were ripped off by the gale. Nearly
500 houses were seriously damaged.

Widespread damage to property was caused.
A number of houses collapsed. Loss
was estimated at Rs. one lakh.

Two persons were killed in a house collapse.
Roofs of many thatched houses were
blown off. Many trees were uprooted.

5000 people were rendered homeless.
Telegraph and telephone poles were
twisted, trees uprooted and roofs of
houses blown off. Damage to Government
and private property was estimated at
over one crore of rupees.

. A seven-year old girl was killed and two

women were seriously injured when an
uprooted tree fell over their house as a
result of the gale. Electric supply and tele-
communications were affected. Thousands
of tiles from house tops were blown off,

Roofs of more than a hundred houses were
blown off and many trees were uprooted
by the cyclone. The loss was estimated
at about one lakh of rupees.

Four persons were killed and one sustained
serious burns as a result of a thunderbolt
falling on a tea shop.

Mango groves over an extensive area and
standing paddy crop over 400 acres were
damaged.

The Nor’wester tore off tin and tiled roofs
of several houses and uprooted a number
of trees. Maximum wind velocity was
46 m. p. h. in Alipore and 62 m. p. h.
in Dum Dum. Five persons were injured
as a result of house collapses.

Telegraphic and telephonic communica-
tions were disrupted. A woman was fatally
injured by a falling tree and a man was
struck dead by lightning.

Wind speed reached 44 m. p. h. at Dum Dum.
The Nor wester caused a drop of ten
degrees F in the temperature.

The storm uprooted trees and telegraph
poles and’ snapped electric and telegraph
wires. Many birds were killed by falling
hail. Some of the hailstones were as big
as billiard balls. Maximum wind speed
was 64 m. p. h.




Place

C17

Bettiah (Dist ; Motihari)

Hubli

Tanjore

Ambala

Calcutta . . .

Panipat (Near Delhi)

Gandhigram (Madurai)

Chittoor (Rayalaseema)

Calcutta . . . .
Calcutta . . . .
Fuaridpur . « v e

Tiruvannamalai (Madras State)

Akaltara (Dist : Bilaspur)

Bettiah and adjoining villages
(Dist.Motihari)

Marmagao . . .
Lucknow . -
Banaras . .
Nagpur . .

. Classification of storm Loss of
Date and time human Remarks
life
2nd May—Night . . Violent storm . . 2 Two persons were killed and 60 it ured

when the storm struck o train at about
8 P.M. Six out of the eight boggies of
the passenger train were derailed. A
second class coach was smashed to
picces.

4th May—Evening . Gale . . . .. A 50 m. p. h. gale dislocated telephone
and telegraph communications. A few
huts were blown off,

4th May—Night . . Gale accompanied by 1 Mud walls of some huts collapsed and
rain and thunder. roof tops of a few houses were blown
off by the gale. Trees were uprooted at
some places. A ten ycar old girl was cru-
shed to death as a result of wall collapse.

S5th May-—Night . . Thunder-squall . . .. Several trees were uprooted and telegraph
communications interrupted by the
squall. Wind speed was 50 m.p.h.

. 6th May—Night . Nor'wester . . .. The temperature dropped by 14°F. Maxi-
mum wind speed at Alipore was 34 m.p.h.

10th May . . Hailstorm . . 2 Two persons died and three were seriously
injured when tin roofs of three shops
were blown off by a hail storm. The
storm uprooted mango trees and blew
away many roofs and city walls.

12th May-——Evening . Duststorm . . .. The storm caused widcsprczfd damage to
trees and huts. One building with two
feet thick granite wall fell down crumb-
lingg The damage was estimated at
Rs. 7,000.

13th May-—Evening . Severe gale . . .. Roofs of many buildings were blown off
and trees were uprooted.  Telegraph
and telephons communications were
interrupted due to failure of electricity.
Walls of several buildings collapsed.

14th May—Afternoon . Nor'wester . . .. The Nor'wester brought down the tem-
perature by 2!1°F. Maximum wind speed
was 61 m.p.h. at Aliporc and 66 m.p.h.
at Dum Dum.

20th May—Evening . Thundersquali . . 2 The storm affected air and road traffic.
Two persons were clectrocuted when
high tension wire fell on the corrugated
roof of their hut during the storm.

. 20th May . . . Tornado . . .. Thousands of houses were blown off and
big trees were uprooted.

. 2lst May—Evening . Scvere gale . . . . Many trees were uprooted and some build-
ings were destroyed.

Roofs of houses were blown off and trees
fell down by the strong wind. One
person was killed due to falling of a
tree,

. lst June—Evening . Hailstorm . . 1

Ist June . . . Thunderstorm . . I  Two hundred huts were blown off, about a
thousand trces uprooted and 20 cattle
killed by the cyclone. One person was
killed by the falling of a tree.

4th June . . . Storm . . . .. ‘Evgemia’ a 7400 ton freighter poundered
off the harbour and split into two.

5th June—Morning . Duststorm . . .. The wind speed reached 52 m.p.h. Tele-
phone and teleprintcr communications

were paralysed.

7th June . . . Duststorm . . 1 One woman was killed when the dust-
storm knocked her off from the third
story roof of her residence. Electric
supply and communications were also
disrupted.

.

-
27nd June—Midnight . Gale and thundershower. .. Night air mail services were dislocated.
Low lying areas were flooded. Over 100

telephone lines were out of order.
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Loss
. of
Place Date and time Classification of storm hlq;_nan Remarks
1€ 3

Calcutta 29th June—Afternoon Strong gule . R .. Air services were dislocated.

Bombay 6th July—Early morning Terrific gale Numerous trees were uprooted. All traffic
on air, sea and land were distocated and
two persons were injured by a falling
tree. Wind velocity was 60 m. p. h

Baripada 21st July—Afternoon Severe thunder storm . .. FElectric posts and trees were uprooted
and roofs of several buildings were blown
off, resulting in injuries to seven persons,

Delhi 3rd October—Evening Gale accompanied by .. The gale pulled down the roofs ol thatched

thuader showers. structures  and uprooted a number of
trees.  Maximum wind speed reached
was 54 m, p. h.
-
Amritsar . . . 3rd October—Evening . Thunderstorm and gale, Air services were affected.

Kangode (Near Trivandrum)

Saragfola (Dibrugarh)

17th December —After- .
noon

28th December—After-
noon and night.

IV. WINDS OF FORCE NINE CR MORE IN THE

INDIAN SEAS

®

Excluding dates of storms and depressions, a des
cription of which has been given above, winds of force
Y or more were recorded on ships in the Indian Scas

during the year 1954 on the following occasions: —

Approximate position

Date Name of ship .
Lat°N Long. °E
23-5-54 Lanarseillaise 07-1 T1-1
5-6-54 Silver Oak . 117 58-0
9-6-54 Empire Halladale 12-5 559

Thunderstorm . . 2

The primary school building collapsed
injuring thirty school children of which
two died later. A dozen houses were
damaged and about 1000 plants in a
bannana grove d:stroyed.

Hailstrom The hailstorm damaged ripe sali paddy
crops.  Hailstones were reported to be
of the size of plums,

; I ._ S -__-
1 Approximate position
i Date Name of ship
i Lat.°N Long.°E
A 9-6-54 Empire Halladale . . . 12.9 55.1
 7-7-54 Mohammedi . . . 12.2 57.6
8-7-54 Mohammedi 12.8 55.9
8-7-54 Name not known, Picked up from
W/T broadcast . . 13.0 55.5
11-7-54 Asca . . 16.5 55.5
| 6-8-54 Name not known. Picked up from
C. . . . . 12.2 47.5
No ship in the Bay of Bengal reported wind force

of 9 B.F. or more unconnected with cyclonic storms
during the year 1934,



PUBLICATIONS OF THE INDIA METEOROLOGICAL
DEPARTMENT

(Complete list, up to July 1959, including those Publications which are now out of print.)

Notes:~—

1. ALL THE PRICED PUBLICATIONS EXCLPTING THE DAILY, WEEKLY AND MONTHLY WEATHER REPORTS, AND THOSE
ITEMS WHICH ARE "OUT OF PRINT', ARE AVAILABI E FOR SALE WITH THE MANAGER OF PUBLICATIONS, CIVIL
LINES, DELHI-8. . '

2. INDIAN DAILY WEATHER REPORT, WEEKLY WEAT{ER REPORT, AND MONTHLY WEATHER REPORT ARE AVAIL-
ABLE FOR SALE IN THE OFFICE OF THE CEPUTY DIRECTOR GENE :

T EOROLAGICAY, T aa R ICE OF TH EPUTY DIRECTOR GENERAL OF OBSERVATORIES (FORECASTING),

3. DAILY REGIONAL WEATHI'R REPORTSFOR CALCUI'TA, NEW DELHL NAGPUR, BOMBAY AND MADRAS ARE AVAIL-
ABLE FOR SALE AT THE RESPECTIVE REGIONAL ML;TEOROL()GICALJCEN"I‘RE; /

1. GENERAL.—

Instructions to observers at the Surface observatories, Part 1 (195 5. 3-10-0. i ¢
Cloud Atlas, cdition 3. (1945). Rs. 2-2 or 3s. 6d.* (1954 Rs. 3100 et
Tables for the Reduction of Meteorological Obscrvatious in India, Reprint of 3rd edition (1947).* Rs. 5-12. Ditto.
Relative Humidity Tables (1937). As. 7 or 9d.* Ditto.
Hygrometric Tables (1000 mb.) cdition 2 (1949). As. 14 or Is. 3d. Ditto.
Hygrometric Tables (900 mb.) edition 2 (1955). Rs. I-14 or 2s. 9d. Ditto.
Hygrometric Tables (800 mb.) cdition 2 (1949). Rs. 2-12 or 4s. 6d. Ditto.
Hygrometric Tables (700 mb.) 1944. Ditto.
Hygrometric Tables, Vapour Pressurc.* Rs. 3-8 or 5s. 6d. Ditto.
Saturation Temperature Tables (1942). As. 10 K. N. Rao.
Rainfall Registration (1956). Departmental.
Service Instructions for Part-time Observers (1952). Ditto.
Instructions for making entries in Pocket Register and Monthly Meteorological Register. Ditto.
Weather Code (1955). Ditto.
Brief Weather Code (1949). Rs. 1-6 or 2s. Ditto.
Aviation Weather Codes (1955). Ditto.
Codes for reporting upper Winds and Cloud Dircctions (1955). Ditto.
Code for Upper Air Reports (1955). Ditto.
Ships® Weather Code (1949). Rs. 1-10 or 2s. 6d. Ditto.
Reports on the Meteorology of Irdia for the ycars 1875 —1890 (16 volumes). Each Rs. 10.1 Ditto.
Meteorology of the Bombay Presidency (1878).* C. Chambers.
Weather and the Indian Farmer (1¢16).* Departmental.
Meteorology in India. : Ditto.
Kodaikanal Observatory (1901—1951). Re. 1. Ditto.
Meteorology of Persian Gulf & Mekran coast. Rs. 3 or 5sh. 6d. B. N, Baneriji.

II. AVIATION METEOROLOGY.—

Mecteorology for Airmen in India—

Part I—General Meteorological features. Editions 2 (1949). Rs. 4-10 or 7s. 34. Departmental.,
Paxt 11—Climatology of Air Routes (1936).*% Rs. 2-2 or 4 5. {0d. Ditto.
India‘s Climates—Summary for Airmen (1943). Re. I or Is. 6d. Ditto.
Meteorological Organisation for Airmen, M.O.A. pamphlet (1949). Ditto.
Meteorological Conditions affecting aviation over the Northwest Irontier (1934). Rs. 1-8 or 2s. 6d. R. G. Veryard and A. K. Roy.

III. ATLASES AND CHARTS.—

Climatologicat Atlas of India (1906).* Rs. 27. Sir John Eliot.
Metcorological Atlas of the Indian scas and the North fadian Oc:an (1908).* Rs. 13. W, L. Dallas.
Monthly Weather Charts of the Bay of Bengal and adjacent sca north of the cquator, showing mean H. F. Blanford.

pressure, winds and currents (1886).* Rs. 5.

Monthly Weather Charts of the Arabian Sea and the adjaccnt yortion of the North Indian Ocean showing  Sir John Eliot.
mean pressure, wirds and currents (1888). Rs. 5. .
Charts of Bay of Bengal and adjacent sea north of equiator showinz specific gravity, temperature and currents ~ W. L. Dallas.

of the sea surface (1887). Rs. I-8.
Daily Weather Reports and Charts of thg Indian Monsoon Area for the Years 1893 to 1899, each month. Re. t*.  Departmental.

Normal Weather and Pilot charts of the Indian Monsoon Area foi 8 a.m. for each month November 1900 to Ditto.

August 1908, each month. As. 4.*
Storm Tracks in the Bay of Bengal (1925). Rs. 3-6 or 5s5. 9d.* C. W. B. Normand.
Storm Tracks in the Arabian Sca (1926). Rs. 3-8 or 65.* \ Ditto.
Climatic Charts of India and Neighbourhood for Meteorologists and Airmen (1943).* Depqumental.
Climatological Atlas for Airmen (1943). Rs. 5-2 or 8s. Ditto.
Climatological Charts of the Indian Monsoon Area (1945). Rs. 10 or 25s. Ditto.

1IV. CYCLONE MEMOIRS, ETC.—

Hand book of Cyclonic storms in the Bay of Bengal for use of Sailors—

Vol.” I—Text. 2nd edition (1900). Rs. 4.* Sir John Eliot.
Vol. 11—Plates. 2nd cdition (1901). Rs, 1-8.* ) Ditto.
Hand took of Cyclonic storms in the Bay of Bengal (Abridged) 1943. Re. L. Departmental,

Cyclone Memoirs—

Part 1—Bay of Bengal Cyclone of May 20th to 28th, 1887 (1888). Re. 1.* Ditto.
Part 1I—Bay of Bengal Cyclone of August 21st to 28th, 1888 (1890). Rs. 3. bitto. N

* “Out of print.A .
+ Copies for the years 1875, 1876, 1878, 1881, 1884, 1887 and 1890 are out of print.



CYCLONE MEMOIRS, ETC.—(contd.)
Cyclone Memoirs—(contd.)

Part 11I—Bay of Bengal Cyclones of September 13th to 20th and October 27th to 31st, 1888, and Arabian  Departmental.
Sea Cyclone of November 6th to 9th, 1888 (1890). Rs. 5.

Part 1 V—An enquiry into the nature and course of storms in the Arabian Sea and acatalogue andabrief ~ W. L. Dallas.
history of all recorded storms in the Arabian Sea from 1848—1889 (1891). Rs.3.

Part V—Account of three cyclones in the Bay of Bengal and Arabian Sea during November 1891(1893).  Sir John Eliot.

Rs. 3.*
Report of the Midnapore and Burdwan Cyclone of the 15th and 16th_of October 1874 (1875). Rs.3.* W. G. Wilson.
Report of the Vizagapatam and Backergunge Cyclones of October 1876 (1877). Rs. 3* Sir John Eliot.
Report on the Madras Cyclone of May, 1877 (1879). Rs, 3.* Ditto.

Winds, Weather and Currents on the coasts of India and the laws of storms, edition 2 (1942). Rs. 2-20r3s. 64.  Departmental. ~

V. CLIMATOLOGICAL TABLES, ETC.—
Five-day Normals of Maximum and Minimum Termperatures and Accumulated Rainfall(1931).* Rs. 4or 6s. 64. Ditto. -

Five-day Normals of Pressure at 9 hrs. 1. S. T. (1943). Rs. 2-2 or 3s. 6d. ' Ditto.
Five-day Normals of Pressure at 18 hrs. 1. S. T. (1943). Rs. 1-12 or 2s. 6d. Ditto.
Five-day Normals of Relative Humidity at 9 hrs. I. S. T. (1944). Rs. 2-8 or 4s. Ditto.
Five-day Normals of Relative Humidity at 18 hrs. 1. S. T. (1943). Rs. 2-2 or 3s. 6d. Ditto.
Climatological Tables of Observatories in India. Rs. 38/4/- Ditto.
Aviation'Climatological Tables (1944). Rs. 8-8 or 13s. 64. Ditto.
VI. SCIENTIFIC NOTES.—
Vol. I—
No. 1 Comparison of upper gradient winds, Agra and Bangalore. Rs. {-3 or 2s.* Mohamad [shaque.
No. 2 A{) analysis of the Madras hourly rainfall records for the years 1865t0 1875 and 1901 to 1917, As.9or V. Doraraiswamy Iyer.
S.
No. 3. Thunderstorms of Calcutta, 1900—1926. As. 14 or 1s. 3d.* V. V. Sohoni.
No. 4. On temperatures of exposed rails at Agra. As. 8 or 10d. K. R. Ramanathan.
No. 5. Frequency of thunderstorms in India. As. 6 or 84.* Deparimental.
No. 6. Correlation beween pre-monsoon conditions over N. W. India and subsequent monsoon rainfall M. V. Unakar.
over N. W, India and the Peninsula. As. 6 or 9d.
No. 7. Normal monthly upper winds over cight stations in India. Rs. 1-12- or 3s5.* Dcpartmental.
No. 8. Monthly normal isobars and wind-roses at 0-5, 1, 2 and 3km. above sea level over Inidia and neigh- Ditto.
bourhood. Rs. 4 or 6s. 94.*
No. 9. Comparison of temperatures in Stevenson screens at heights of 6 ft., 4 ft. and 2ft. As. 7or 94.* K. R. Ramanathan.
No. 10. Distribution of temperature in the lower stratosphere. Re. 1 orls. 9d.* P. R. Krishna Rao.
Vol. 11—

No. 11. Comparative observations of temperature inside white painted, unpainted and black painted Stevenson  Barkat Ali.

screens. As. 6 or 84.*
No. 12. The association of the mid-monsoon Indian rainfall with pressure distribution over the giobe. M. V. Unakar.

As. 10 or 1s.
No. 13. Atmospheric instability at Agra associated with a western disturbance. As. l4or Is. 64.* K. R. Ramanathan.
No. 14. Horizontal atmospheric visibility at Agra. As. 6 or 84.* Barkat Ali.
No. 15. Winds in higher levels over Agra. Re. 1 or 1s. 94.* N. K. Sur,
No. 16. Winds in the first 3 kms. over Port Blair. As. 12 or 1s. 34.* K. P. Ramakrishnan,

No. 17. Tablesgof g)lonthly average frequencies of surface and upper winds up to 3 km. in India Parts A—D. Departmental.
Rs. 4-8 or 8s. 64.

Vol. IlI—
No. 18. The structure of the Madras storm of January, 1929. Rs. 1-10 or 2s. 6d.* K. R. Ramanathan and A. A,
Narayan Aiyar.
No. 19. Distribution of air density at mean sea level over India. Rs, 1-4 or 25.* U. N. Ghose.
No. 20. Correlation between rainfall in N, W. India and height of Indus river at Sukkur. As. 6 or 8. M. V. Unakar.
No. 21. Upper air circulation over India and its neighbourhood up to the Cirrus level during the winter and H. C. Banerjce and K. R.
the monsoon. Rs. 2 or 3s. 64.* Ramanathan.

No. 22. Thestructure and movement of a storm in the Bay of Bengal during the period 13th to 19th November, K. R. Ramanathan.
1928. Rs. 2-4. or 4s. 3d.*

No. 23. A historical note on the catch of raingauges. Re, 1 or 1s. 9d.* H. R, Puri.

No. 24. Otwhe utility of observations of barometric characteristics and tendencies for local forecasting in R. P. Batty.

North-West India. As. 8 or 104>
No. 25. Heights of base of clouds in India as determined from pilot balloon ascents. As. 5 or 6d.* MMV. Narayanan and M. P,
anna.
No. 26. Some statistical relations of temperature and pressure in the upper atmosphere over A graand Batavia 8. Gopal Rao.
As. 4 or 5d.%
B. N. Desai.

No. 27. A study of thunderstorms in Poona in 1930. Rs, 1-2 or 25.* :
No. 28. Horizontal gradients of pressure and temperature in the upper atmosphere over India. As. 6 or84.*  A. Narayanan.
No. 29. The Bengal Cy€lone of September 1919. Rs. 1-4 or 2s5.* V. Doraiswamy Iyer.

No. 30. The structure of the sea breeze at Poona. Re. 1 or is. 94.* K. R, Ramanathan.
Vol. IV—
No. 31. The lunar atmospheric tide at Kodaikanal and Peryiakulam. As, 4 or 54.* S. K. Pramanik, S. C. Chat-

terjee and P. P. Joshi.
No. 32. On the relation between the weather and the variation of the normal vertical gradients of temperature 5. Atmanathan.
in North-West India. As. 9 or ls. *
No. 33. Temperature changes in Calcutta thunderstorms. As. 10 or 1s.* ) V. V. Sohoni.
No. 34. A study of two pre-monsoon storms in the Bay of Bengal and a comparison of their structure with K. R, Ramanathan, and H. C.
that of the Bay storms in the winter months. Rs. 1-4 or 25.* Banerjee.
No. 35. An improved method of sounding the lower layers of the atmosphere. As.6or 84.* G. Chatterjee. .
No. 36. Comrivar}fs gor lit;t‘iin;% the pens off the recording plate of the Dines’ balloon meteorograph during ~ G. Chatterjee and P. M. Neogi.
its descent. . 5 or 6d.

No. 37. The seasonal forecasting formulae used in the India Meteorological Department, As. 7 or 9. * S. R. Savur,

No. 38. Rainfall of Siam. Re. 1 or 1s. 94.* V. Doraiswamy Iyer.
No. 39. A study of the structure of the Bay storm of November 1926, Rs. 2-2 or 45 Sobhag Mal and B. Desai.
No. 40. The katabatic winds of Poona, Re. 1 or 1s. 94.* - S. Atmanathan.

*Qut of print. y
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Vol.

Vol.

Vol.

Vol.

Vol.

IV—(contd.)

No. 41. The sea breeze at Karachi. Rs. 1-8 or 2s. 64.*

No. 42. A discussion of monthly mean values of upper air temperatures and humidities obtained from aero-
plane ascents at Peshawar and Quetta. As. 10 or ls.*

No. 43. On the extreme dryness observed at Kodaikanal during the winter months. Rs. 1-8 or 2s. 6d.#

No. 44. Thunderstorm in the Peninsula during the pre-monsoon months, April and May, Rs.1-10 or 25. 94.*

No. 45. The method of coincidences or a quick method of determining the approximate value of a simple
correlation coefficient. As. 3 or 4d4.* N

-

Ve

No. 46. On solitary gusts associated with reversals of pressure gradients. As. 10 or 1s.*

No. 47. Horizontal atmospheric visibility at Quetta. As. 8 or 10d.*

No. 48. On some characteristics of the tropopausc and upper troposphere over N. W. India. Rs. 1-2 or 25.#

No. 49. Tables extending Waiker's criteria and for finding the chance of success of a forecast. As. 6 or 84.*

No. 50. Inversions of lapse-rate over Karachi. As. 6 or 8d.*

No. 51. A preliminary study of the rainfall at ngtta. As. 10 or |s.*

No. 52. Thunderstorms in South India during the post-monsoon months, October and Novemter 1929.
Re. 1 or Is. 9d.* -

No. 53

. 53. A noteonthe rapid fluctuations of atmospheric pressure and the atmospheric instability at Peshawar
during 1928 and 1929. As. 12 or 1s. 3d.* .
No. 54. A note on fog and haze at Poona during the cold season. Rs. 1-2 or 2s.*

No. 55. On the nature of the frequency distribution of precipitation in India during the monsoon months,
June to September. As. 10 or 1s.*

No. 56. A preliminary study of a tornado at Peshawar, Rs. 2 or 3s. 6d4.%

No. 57. Humidity records obtained at Agra with hair clements and with wet and dry clements in a Dines’
meteorograph. As. 7 or 94.*

No. 58. On forecasting weather over nor theast Baluchistan during the monsoon months, July and August, -

As. 4 or 5d*
No. 59. A _statistical study of the maximum temperatures at Poona. As. 6 or 84.*
No. 60. A study of horizontal atmospheric visibility at Bangalore. As. 10 or Is.*

Vi—

No. 61. Evaporation in India calculated from other meteorological factors (Reprint). Rs. 3-8 or Ss. 6d.

No. 62. The distribution of temperature in the upper levels of a depression originating in the Bay of Bengal
during the Indian southwest monsoon. As. 5 or 6d.*

No. 63. Wind data for wind mills. 2nd and revised edition (1949). Rs. 2 or 3s.

No. 64. Some observations on the thermal structure of cumuliform cloud. As. 14 or 1s. 64.*

No. 65. The t?g{;r:\al structure of the upper air over a depression during the Indian southwest monsoon.
As. 8 or 104

No. 66. Normal monthly percentage frequencies of upper winds at 4, 6, 8 and 10 kms. above sea level obtained
from pilot balloon ascents. Rs. 3-12 or 6s. 6d4.*

No. 67. Measurement of vertical currents in the atmospherc, mainly of thermal origin, with pilot balloons.
As. 14 or Is. 6d.*

No. 68. Hourly rainfall at Lahore. As. 8 or 104.*

VI

No. 69. A statistical analysis of the distribution of the southwest monsoon rainfall at Akola. As.12 or Is. 3d.*

No. 70. A study of correlation coefficients of mean maximum temperatures between successive months at a
few selected stations in India. As. S or 6d.*

No. 71. A notc on the statistical study of rainfall in the Mysore State. As. 7 or 94.*

No. 72. Normal monthly percentage frequencies of surface and upper winds up to 3 kms. at Allahabad,
Begumpet, Delhi, Sambalpur, Sandoway, Silchar and Victoria Point. As. 12 or 1s. 3d.*

No. 73. Daily variations of temperature and pressure at different levels over Agra associated with passage of
western disturbances. As. 12 or ls. 3d4.*

No. 74. The rainfall in the Indian Peninsula associated with cyclonic storms from the Bay of Bengal during the

postmonsoon and early winter seasons. Rs. 1-10 or 2s. 2d4.*
No. 75. Squalls at Karachi. Rs. 1-14 or 3s. 3d.* )
No. 76. Average intensity of rainfall on a rainy day in India. As. 12 or Is. 3d.*

. 77. Distribution of heavy rainfall over India. As. 12 or Is. 3d.*
. 78. Temperatures a}rd humidities up to 3 kms. over Karachi. As. 9 or 104.*

No. 79. Atmospheric electric potential gradient, conductivity and air-earth current on electrically ‘quiet’ days
_ at Colaba. Rs. 1-4 or 2s.* ] _ ‘ )
. 80. Normal monthly percentage frequencies of surface and upper winds (afternoon) up to 3 kms, in India,

Burma and Persian Gulf. Rs. 3-6 or 5s. 6d. i .
. 81. Vertical currents in the first few kilometres over Poona and their possible effect on the measures of

upper winds made by pilot balloons assumed to rise at a known constant rate. As. 9or 10d.*
. 82. An analysis of Indian rainfalls using the median as a statistic. As. 12 or 1s.

yoi—

No. 83. On the forecasting of rain over south Bengal during the season, mid-March to mid-May. As. 5

or 6d.* L
No. 84. A statistical analysis of the monthly rainfalls in the Amraoti district (Berar). As. 5 or 6d.
No. 85. A note on some measurements of cloud heights at Poona, Bombay and Madras. As. 8 or 9d.*
No. 86. Determination of visibility at night with the help of Wigand's or Bennett’s visibility meter. As. 5§ or

6d. .
No. 87. A discussion of some acroplane ascents at Drigh Road (Karachi) on days of dust-storms, thunder
storms and dust raising winds. As. 8 or 9d. .

L. A Ramdas.
A. Narayanan.
S.
S.

L. Malurkar.
P, Venkiteshwaran,
. R. Savur.

2]

S. Atmanathan.

A. K. Roy.

N. K. Sur and J. C. Roy.

S. R. Savur and S. Gopal Rao.

A. S. Hariharan.

A. K. Roy and R. C. Bhatta-
charya.

S. P. Venkiteshwaran.

S. Basu and S. K. Pramanik.

L. A, Ramdas and S. Atma-
nathan.
D. Sankaranaryanan.

R. G. Veryard.
S. P. Venkiteshwaran.

A. K. Roy and R. C. Bhatta-
charya.

R. J. Kalamkar.

A. Anantapadmanabha Rao.

P. K.Raman and V. Satakopan.
N. K. Sur.
Departmental.

R. G. Veryard.

N. K. Sur.

Departmental.

K. R. Ramanathan and K. P.
Ramakrishnan.

V. Doraiswamy lIyer and V.
Lakshminarasimhan,

V. Satakopan.
R. J. Kalamkar,

A. Anantapadmanabha Rao.
Departmental.

S. P. Venkiteshwaran,
K. P. Ramakrishnan.

P. R. Krishna Rao.

V. Doraiswamy lyer and Kastu-
rinath Sobti.

V. Doraiswamy Iyer and Mo-
hammad Zafar.

P. R. Krishna Rao and K. L.
Bhatia.

S. M. Mukherjee.

Departmental.
K. P. Ramkrishnan.
L. S. Mahalingam.

A. K Roy.

N. Rajagopalan.
“K. P. Ramakrishnan.
A. K. Roy.

B. N. Desai. and S. Mal.

*Out of pr‘i‘nt.
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Vol.

Vol.

VIII—(contd.)
No. 88. A historical note on the standard for the measurement of atmospheric pressurein India. As. 10or

1s.
No. 89. Synoptic and aeorological study of a thunderstorm day at Agra, December, 3rd, 1936. Re. 1 or 1s.6d.
No. 90. Averages of temperatures and humidities in the upper air over Agra in the Polar year 1932-33, As. 12

or ls.
No. 91. The Hindukush earthquake of November 21st, 1939. As. 8 or 94.

No. 92. Correlation bewtween frost and the preceding meteorological conditions. Part I (Jaipur). As. 5 or 6d.
. Heat radiation from the atmosphere at Bombay and its comparison with that at Poona. As.9or 10d.
No. 94. Photographic studies of some cloud forms and their changes with time. Rs. 1-§ or 25. 3d.

No. 95. Forecasting monsoon rainfall in Mysore. As. 10 or 1s.

No. 96. Frequency of thunder conditions at Bombay compared with those at some other stations in India.

As. 8 or 9d.

No. 97. The sea breeze at Madras. As. 12 or Is.

No. 98. Forecasting the N. E. monsoon rainfuil of south Madras. As. 6 or 7d.

No. 99. Diurnal variation of rainfall at Colaba (Bombay) from an analysis of hourly rainfall records. As. 10
or ls.

No. 100. Dust devil at Karachi on 28th February, 1941. As. 14 or ls. 6d.

IX—
No. 101. Regression formulae for forecasting the monsoon rainfall in the sub-divisions of Peninsular India.

As. 12 or 1Is.
No. 102. A discussion of hourly rainfall and associated wind direction at Bangalore. As.5or 6d.

No. 103. Sunshinc at Rangoon. As. 5 or 6d.
No. 104, Diurnal variation of rainfall at Simia. As. 5 or 64.

No. 105. Diurnal variation of rainfail at Mahabaleshwar. As. 6 or 7d.

No. 106. Lapse rates of temperature in the lower layers of the atmosphere determined with the aid of tem-

perature indicators. Rs. 1-10 or 2s. 64.
No. 107, Post-Monsoon heat waves at Karachi. As. 3 or 4d.
No. 108. Land breeze at Calcutta (Alipore). As. 10 or is.

No. 109. Inter-diurnal variations of pressure and temperature in the upper atmosphere over North India.
As. 14 or ls. 3d.

* No. 110. An analysis of the hourly rainfall records at Poona. As. 14 or 1s. 3d.

Vol.

Vol.

No. 111. Some noteworthy features shown by soundings made in the field of a depression originating in the
north Bay of Bengal during the southwest monsoon season in India As 14 or 1s. ¥

No. 112. The chronometric Radiosonde of the India Meteorological Department. Rs. 1-12 or 2s. 6d. -
No. 113. The Fan-type Radio meteorograph of the india Meteorological Department. Rs. 1-10 or 2s. 64,

No. 114. A low pressure portable hydrogen generator for Pifot Balloon Observatories, As. 5 or 6d.

X—

No. 115. Diurnal variation of visibility of objects at diffcrent altitudes andin different directions during the
cold scason at Poona and its neighbourhood. As. 12 or ls.

No. [16. A comparison of Cherat surface observations of temperature and humidity at 0800 hrs. L. T. with
aeroplane obscrvations over the Peshawar plain at the same level, As. 6 or 7d. .

No. 117. Inversion and isothermal layers in the frce atmosphere over south India. As. 14or 15. 3d.

No. 118. On microseisms recorded in India and Ceylon. Rs. 1-4 or 2s.
No. 119. The sea breeze and diurnal variation of winds at Karachi. As. 9 or 10d.
No. 120. Microseisms and disturbed weather. Rs. 1-8 or 2s. 3d.

No. 121, The correlation of normal climatic elements in India with Latitude, Longitude and Elevation, Part
I—Mean daily temperature. Rs. 2-2 or 3s. 6d.
No. 122. The correlation of normal climatic elements in India with Latitude, Longitude and Elevation.
Part 11—Mean daily range of temperature. Rs. 1-2 or 1s. 9d.
No. 123. Low stratus clouds over Bangalore. Rs. 2-8 or 4s.

No. 124. Fog at Culcutta. As. 9 or 10d.
No. 125. The Mekran earthquake of the 28th November 1945, As. 10 or is.
No. 126. Frequency of micropulsations and their variation at Bombay. Re. 1 or 1s. 6d.

No. 127. Computation of winds in the atmosphere m low latitudes—Part I—Stationary Pressure System.

As. 6 or 7d.
No. 128. Computation of winds in the atmosphere in low latitudes—Part 1I—Moving Pressure System.

Re. 1 or ls. 6d.
No. 129. Earthquakes in India and neighbourhood. Rs. {-14 or 2s. 9d.
No. 130. Aviation weather risks at Delhi. Re. 1 or 1s. 6d.

XI—
No. 131. The Normal monthly contours corresponding to the 850 mb. and 700 mb. isobaric surfaces over India

Rs. 5 or 8.
No. 132. A study of the distribution of rainfall in the Peninsula associated with some pre-monsoon storms.

Rs. 3-14 or 6s. 3d.
No. 133. A portable ground equipment for the F-Type radiosonde. Re. 1 or 1s. 6d.
No. 134, Calibration equipment for F-typc radio meteorographs. Rs. 3-2 or 5s.
No. 135. Dlscusmon on a method of predicting night minimum temperature in winter, Rs. 1-2 or 15 94.
(This series ends with Vol. X1, No. 135).

. TECHN{CAL NOTES —

No. 1. Notes on forecasting weather in India (1943).
No. 2. Ice accretion in India (1943)*
No. 3. The climate of air layers near the ground at Poona, Part 1 (1943).*

J. M. Sil.

S. Basu and Ram Sahay.
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K. L. Bhatia.
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S. N. Ray Choudhuri.
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Gupta and K. . Chakravorty.

P. Jagannathan.

Ditto.
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K. C. Chakravortty.
C. G. Pendse.

S. K. Chakrabarty.
S. K. Pramanik.

s. Idc'. Pramanik and S. Mazum-
ar.,

C. G. Pendse.

K. C. Chakravortty.

P. S. Hariharan,

P. N. Boothalingam and V.,
Srinivasan.

S. P. Venkiteshwaran and others.

S. P. Venkiteshwaran.

K. C. Chakravortty.

S. L. Malurkar and B.N. Desai.
Departmental,
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No.
No.

4. Pibals in daily forecasting (1943).*

5. Height of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land
regions (1943)*

6. Distance tables for pilot balloon computation. Reprint (1950). Rs. 5-6 or 8s. 6d.

* 7. Forecasting in the equatorial zone.

8. Reporting convection cells (1944)
9. The climate of air layers near the ground at Poona, Part I (1944).

. 10. Norwesters of Bengal.

. 11, Wet bulb temperatures in India.

. 12. Fog, mist and haze at Bangalore. As. 6 or 7d.

. 13, Thermodynamic diagrams and some of their uses. Rs. 1-10 or 2s. 7.

. 14, Heights of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land

regions, As. 8 or 94.

. 15. Diurnal variation of pressure.

. 16, Air masses in India. Rs. 3-8 or S5s. 64.

. 17. Low cloud over Coimbatore during January, February and March. As. 4 or 54,
. 18. Frequency distribution of lightning around Colaba, Bombay. As. 4 or 5d.

. 19. Forecasting of surface winds. As. 2 or 34.

. 20. Quasi-stationary low pressure areas in and near India. As. 2 or 3.

. 21. The climate of the air layers near the ground at Poona. Part IIL. As. 8 or 94,

. 22, On the utility of observations of barometric tendency for forecasting in India. As. 6 or 7.
. 23. Some features of Madras weather. As. 3 or 44.

. 24. Heights of base and thickness of clouds in the Bay of Bengal. As. 8 or 94.

. 25. Origin and structure of winter depressions of north west India. Rs. 3-2 or 5s.

. 26. On the construction, properties and uses of the tephigram. Rs. 2-14 or 4s. 9.

. 27. Climatology of Trichinopoly Airfield. Rs. % or 4s. 6d.
. 28. An elementary note on Indian climate. Rs. 1-14- or 2s. 94.

(This series ends with Technical Note No. 28).

VIHI. INDIAN METEOROLOGICAL MEMOIRS —

C. W, B. Normand.

. Departmental.

Ditto.
A. Grimes.
C. W. B. Normand.
L. A. Ramdas.
Departmental.
V. Doraiswamy lIyer.
B. N. Sreenivasaiah.
P. R. Pisharoty.
S. P. Venkiteshwaran,

Departmental,
A. K. Roy.
L. Elsworth. R.N.V.R,
M. W. Chiplonkar,
S. L. Malurkar.
Ditto.
L. A. Ramdas.
A. K. Roy.
B. N. Sreenivasaiah.
George Algxander.

S. Mult and B. N. Desai.
R. Ananthakrishnan and S.

Yegnanarayanan,
P. Jagannathan.

F/Lt. T. A..S. Balkrishnan,

Vol. I—
Part 1. Onthe winds of Calcutta—An analysis of 10 years’ hourly observations of the windvane and four H. F. Blanford.
years’ anemograms.
The meteorology and climate of Yarkand and Kashgar being chiefly a discussion of registers kept Ditto.
by Dr. J. Scully in 1874-75.
The diurnal variation of the barometer at Simla. Rs, 3.* Ditto.
Part TII. Stormsin Bengal during the year 1876 accompanied with increased atmospheric pressure and Sir John FEliot,
the apparent reversal of the normal diurnal oscillation of the barometer. '
On the rainfall of Banaras considered in relation to the prevailing winds. S. A. Hill.
On the diurnal variation of the barometer at Indian stations (Part I): Calcutta and Hazaribagh.,  H. F. Blanford.
Rs. 3.*
Part III. Variations of rainfall in Northern India. : . S. A, Hill,
Meteorological and hypsometrical observations in western Tibet, recorded by Dr. I. Scully, witha H. F. Blanford.
discussion. Rs. 3.¥
Part IV. The winds of Karachi. Rs. 3.* . F. Chambers.
Part V. Some results of the meteorological observations taken at Allahabad during the ten years 1870-79 S, A, Hill,
The diurnal variation of the barometer at Indian stations (Part 1I) : Goalpara, Patna and Leh. H. F. Blanford.
Rs. 3.*
Part VI. The meteorology of the North-West Himalayas. Re. 1.* S. A. Hill,
Vol. 11—
Part 1. Account of the southwest monsoon storm of the 18th to the 24th of September 1878, in the north  Sir John Eljot.
of the Bay of Bengal. ) ) )
List of cyclones on the west coast of India and in the Arabian Sea up to the end of year 1881 F. Chambers,
Rs. 2.* 8
Part II. Note on the foregoing list of cyclones and on the Gujarat land cyclone of July L1th to 13th, H. F. Blanford.
1881.
On the temperature of North-Western India. Rs. 2.* S. A, Hill. .
Part III.  Account of the southwest monsoon storms of the 8th to the 19th October 1882, in the Bay of  Sir John Eliot.
Bengal. Rs. 2.*
Part [V, Accoun% of the southwest monsoon storms generated in the Bay of Bengal during the yvears 1877 Ditto.
to 1881. Rs. 2.*
Part V. Observations of temperature and humidity at a height of 40 feet above the ground at Alipore Ob- S, A. Hill,
servatory, Calcutta. Re., 1.*
Vol. 11—
Rainfall of India (a full discussion of the rainfall of India_and cognate subjects. Normal or average rainfall ~ H. F. Blanford.
anomalous variations of the rainfall; two appendices). Rs. 8.*
Vol. IV—
Part 1. Account of the south-west monsoon storm of the 12th to the 17th of May, 1884, inthe Bay of Bengal ~ Sir John Eliot.
and at Akyab. - )
On the diurnal variation of the rainfall at Calcutta. H. F. Blanford.
The meteorological features of the southern part of the Bay of Bengal. Rs. 3.* W. L. Dallas.
Part II. The False Point cyclone of September 22nd, 1885. Rs. 2.* Sir Alexander Pedlar,
Part III. On the ground temperature observations made at the old ovservatory, Allahabad. Rs. 1-8* S. A, Hill.
Part IV. List and brief account of the south-west monsoon storms generated in the Bay of Bengal during  Sir John Eliot.
the years 1882 to 1886 Rs. 3.* . .
Part V. Thecyclonic storms of November and December, 1886, in the Bay of Bengal. Ditto.
The cyclone of the 25th May to the 2nd June 1881, in the Arabian Sea. Rs. 3.* F. Chambers.
Part VI. On temperature and humidity observations made at Allahabad at various heights above the S. A. Hill,
ound. Rs. 1-8.*
Part VIL ThegrArabiaﬁ Sea cyclone of the 4th to the 13th June, 1887, F. Chambers.
On the meteorology and climatology of northern Afghanistan, Rs. 1-8.* W. L. Dallas.
Part VIII. An account of the more important cold weather storms in India during the years 1876 to 1891.  Sir John Eliot.
Rs. 3.* .

*Out of print,



INDIAN METEOROI.OG[CAL MEMOIRS.—(contd.)

Yol.

Yol.

Ve
The discussion of the hourly observations made at Sibsagar, Goalpara, Patna, Hazaribagh, Dhubri,Roorkee,  Parts [—VII, H. F. Blanford
Allahabadl, Lucknow, Agra, Leh, Deesa, Karachi and Lahore and at Simla. Complete in 10 parts, each Parts VIII—X, Sir John Eliot.
part Re. 1.* . .
Vi—

Part 1. The relation between sunspots and weather as shown by meteorological observations taken on W, L. Dallas.
board ships in the Bay of Bengal during the years 1856 to 1879.

Investigation into the mean temperature, humidity and vapourtension conditions of the Arabian Ditto.
Sea dnd Persian Gulf. Rs, 2.*
Part  IL. A preliminary discussion of certain oscillatory changes of pressure of long period and of short Sir John Eliot.
period in India. Re. 1.*
Part III. The hot winds of northern India.* Ditto.
An account of a storm developed in equatorial regions. Rs. 2.* W. L. Dallas,
Part IV. Hailstorms in India during the period 1883—1897 with a discussion on their distribution. Re. 1.*  Sir John Eliot.
Part V. Adiscussion ofthe anemographic observations recorded at Simla during the period September Ditto.

1893 to August 1896 and at Darjiling during the period April 1885 to December 1896 and
an investigation into the general features of the air movement in the Himalayan mountain area.
Re. 1.*
Part VL. A discussion of the anemographic observations recorded at Darjiling during the period May Ditto.
{885 to May 1896, and an investigation into the general features of the air movement in the
* Sikkim Himalayas. Re. I,
Part VII. A discussion of the thunderstorm observations recorded in 1897 at ten selected stationsin India,  W. L. Dallas.
Re. 1.*

Vol. VII—
Hourly observations of pressure, temperature, vapour tension, humidity, cloud, wind direction andvelocity of  Sir John Eliot.
wismz taken at Trivandrum during the years 1853 to 1864. Complete in 7parts, each part Rs,
1-8.
Yol. VIII—
Part I.  Hourly menteorological observations recorded at the Agustia observatory during the period from Ditto.
- January 1856 to September 1858 and from June to December 1864, Rs, 2. i
Part Il Hourly comparative meteorological observations taken at Trivandrum, Vannatheertham(castern Ditto.
station) Kalliad (western station) and Agustia for the periods 23rd March to 20th April 1857,
20th January to 19th February 1859, 9th September to 8th October 1864 and 2nd to 28th
January 1865, also at Cape Comorin from 23rd September to 13th November 1858 and at
Charatha and at Kamala from 20th January to 19th February 1859. Re.l.
Vol. IX—

The diurnal variation of atmospheric conditions at Chittagong, Cuttack, Jubbulpore, Pachmarhi, Nagpur,  Part LH.F. Blanford, Parts IT—
Poona, Belgaum, Bellary, Trichinopoly, Rangoon, Aden, Alipore and Jaipur. Complete in 9 parts, each VIL Sir John Eliot, Pat VIII,
part Rs, 1-8.* D. Archibald. Part IX Sir

John Eliot.
Vol. X—

Part I. The discussion of the hourly meteorological observations recorded at Trivandrum during the  Sir John Eliot.
years 1853—1864. Rs. 3.* . )

Part  I1. The discussion of the hourly meteorological observations recorded at Agustia during the years Ditto.

1856-—1858. and 1864. Rs. 2.* )

Part 1II. Discussion of the comparative hourly meteorological observations recorded at Trivandrum, Kal- Ditto.
liad, Vannatheertham and Agustia for the periods 23rd March to 20th April 1857,20th Januaryto 19th
February 1859, 9th September to 8th October 1864 and 2nd to 28th January 1865, and at Chdratha and
Kamala from 20th January to 19th February 1859. Rs. 2.* .

Part  1V. Plates|to LVLI,title-page, table of contents and corrigenda of Volume X, Parts [, IT and Il of the Ditto.
Indian Meteorological Memoirs. Rs. 3.*

VYol. X1—

Part . I;1 Observations recorded during the solar eclipse of 22nd January 1898 at 154 meteorological stations Ditto,
in India. Re. 1.* .

Part I A discussion of the observations recorded during the solar eclipse of 22nd January 1898 at 154 Ditto.
Meteorological stations in India. Rs. 3.* } .

Part I, Reportt oncloud observations and measurements in the plains of the **North-Western®’ Provinces of  E. G. Hill
India during the period December 1898 to March 1900. Re. 1.*

Vol. XII—

Part L. A discussion on the failure of the southwest monsoon rains in 1899. Re. L¥ o W.L. Dallas.

Part  1I. A discussion of the results of the hourly observations recorded at 29 stations in' India given in Sir John Eliot,
Volumes V, IX and X of the Indian Meteorological Memoirs. Rs. 3.* . L .

Part [l Discussion of the results of the hourly observations recorded at 29 stations inIndia given in Volumes Ditto.

V, IX and X of the Indian Meteorological Memoirs (Final chapter and plates). Rs.3.* .

Part 1V. A meteorological histrory of the seven monsoon seasons 1893—1899; in reltion"to the Indian W. L. Dallas.

rainfall. Rs, 3.*
Vol. XIII—
Daily normals of maximum temperature, minimum temperature, 8 a.m. air pressure reduced to 32°F.and  Sir John Eliot.
léamfall; e}{:d ﬁsvi-day means of normat cloud amount, relative humidity and aqueous vapour pressure at
a.m. s. 5.
Vol. XIV— .
Monthly and annual rainfall of 457 stations in India tg the end of 1900. Rs.3.* Ditto.

*Out of pri% *



INDIAN METEOROLOGICAL MEMOIRS.—(contd.)

Yol. XV—
Part 1.
Part II.
Part 1lL -
Vol. XVI—
Part 1.
Part 1l
Vol. XVII—

Summary and briefdiscussion of observations of the clouds recorded at six stations in India during
the period 1895——1909. Re. 1.*
Re;;%tzon chouil*observatlons and measurements at Simla during the period June 1900 to January
. Re.
Discussion of monthly mean surface and underground temperatures, deduced from observations
K{kenl elt Lahore, Jaipur, Dehra Dun, Allahabad and Calcutta during the years 1880—1901.
e. 1.

Month.ly.mean:s of aiy-p(essure reduced to 32°F. and constant gravity, Lat. 45°. Rs. 3.*
A preliminary investigation of the more important features of the meteorology of Southern Asia,
tl{w :gndnan Oceanand neighbouring countries during the period 1892-—1902, with appendices.
S. 2. »

Normal monthly and annual means of temperature, pressure, wind, humidity, cloud, rainfall and number of
rainy days of stations in India and neighbouring countries. Rs. 3.

MEMOIRS OF THE INDIA METEOROIL OGICAL DEPARTMENT}.—

Vol. XVIII—

Part 1.
Part Il

Part 1IL

Part

Vol. XIX—

PartsI and 1. |
Parts 11l and LV.

1v.

A discussion of the anemographic observations recorded at Rangoon from June 1878 to October
1901, and at Chittagong from June 1879 to December 1896. Rs. 2.*

A discussion of the anemographic observations recorded at Saugor Island fdm March 1880 to
February 1904, and at Alipore (Calcutta) from March 1877 to February 1904, Rs. 2,

A discussion of the anemographic observations recorded at Allahabad from September 1890 to
August 1904 and at Lucknow from July 1878 to October 1892. Rs. 2.

A discussion of the anemographic observations recorded at Roorkee from September 1879 to
August 1904 ; at Lahore from June 1889 to May 1905; and at Mussooree during May to Oc-
tober from 1877 to 1888. Rs. 2.

A discussion of the anemographic observations recorded at Pachmathi from September
1883 to April 1887, and at Nagpur from January 1882 to December 1902. Rs. 2.

A discussion of the anemographic observations recorded at Port Blair from September
1894 to 1904.

A discussion of the anemographic observations recorded at Dhubri from November

Sir John Eliot.
W. L. Dallas.
R. L. Jones.

Y

Sir Joha Eliot.
Ditto.

Ditto.

Ditto.
Ditto.
Ditto.

Ditto.

Ditto.
W. A. Harwood.

1889 to May 1896. Rs. 1-8. . hd
Parts V and VL. A discussiognogf the anemographic observations recorded at Jubbulpore from May 1889to Ditto.
April 1900.
A disgussion of the anemographic observations recorded at Belgaum from May 1881 to
April 1904. Rs. 1-8. .
Parts VII and VIII. A discussion of the anemographic observations recorded at Deesa from January 1879 to Ditto.
December 1904.
A discussion of the anemographic observations recorded at Karachi from January 1873
to December 1894. Rs. 1-8.*
Vol. XX—
Part I. Anaccount of the preparations made for determining the conditions of the upper air in India by J. H. Field.
means of Kites. Re. 1.* ) . .
Part LI. Kite flights made at Belgaum during the pre-monsoon and monsoon periods in 1916. Re. 1.* Ditto.
Part 1Il. The Simla seismograms obtained between June 1905 and November 1908. Rs. 2*. J. Patterson,
Part 1V. A discussion of types of weather in Madras. Re. 1*, R. L. Jones.
Part V. A discussion of some of the anemographic observations recorded at Madras. Re. 1%, . Ditto.
Part VI. Correlation in seasonal variations of climate. (Introduction.) Re. 1*. Sir Gilbert T. Walker,
Part VIL Kite flights in India and over the neighbouring sea areas durigg 1907. Re. 1*. J. H. Field. .
Part VIII. On the electricity of rain and its origin in thunderstorms. Rs."3*. Sir George C. Simpsoa.
Vol. XXI— . o
Part 1. On the meteorological evidence for supposed changes of climate in India. Rs. 1-8.* Sir Gilbert T. Walker.
Part 1I. Correlation in seasonal variations of weather, II. Rs. 1-8.* Ditto.
Part III. Data of heavy rainfall over short periods in India. Re. 1.* Ditto.
Part IV. On the rapid calculation of times of moonrise and moonset. As. 8. ) J. H. Field and S. M. Jacob.
. Part V. Theliability to drought in India as compared with that in other countries. As. 8.* Sir Gilbert T. Walker.
Part VI. Potential gradient at Simla. As. 8. ) . Sir G. C. Simpson. .
Part VIL. The cold weather storms of northern India. As. 8.* Sir Gilbert T. Walker and Raj.
' . Bahadur Hem Raj.
Part VIIL A further study of relationships with Indian monsoon rainfall. As. 8.* Sir Gilbert T. Walkes,
Part IX. Correlation in seasonal variations of weather, I11. As. 8. . Ditto
Part X, Correlation in seasonal variations of weather, IV, sunspots and rainfall. Rs. I-8, . Ditto,
part XL Correlation in seasonal variation of weather, V, sunspots and temperature. Re. 1. Ditto.
Part Xl1l. Correlation in seasonal variation of weather, V1, sunspots and pressure, Re. 1. __Ditto.
Part XIII. On the Calcutta standard barometer. Re. 1.* ) ) ] . E. P. Harrison.
Part X1V. Correlation of rainfall and the succeeding crops with special reference to the Punjab. Re. 1. S. M. Jacob.
Vol = Fall Is. Rs. 1-8 Sir Gilbert T. Walker >
hly and annual rainfall normais. Rs. [-8. | . Walker.
}]22::: l[['. mggtmi and annual normals of number of rainy days. Rs. 1-8. . . Ditto,
Part 1II. Monthly and arénual normals of pressure, temperature, relative humidity, vapour tension and Ditto.
cloud. Rs. 1-8.* S L. . i
inds at ground level and above at nine stations in India. Rs. 2. J. H. Field.
ll;:rr: lx 8ﬂ)mng§serv%tions made in India between 1877 and 1914. Re. 1. W. A. Harwood.
Part VL On dust-raising winds and descending currents. As. 8. E. H, Hankin,
Part VIL On dust-raising winds. As. 8. C. W. B. Normand

L] int, . .
t ("l?llxlcta ?rt;cﬁ:r? Meteorological Memoirs-are styled by this name from Vol. XVIIL

4—D D G obs. Poona/59
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT,—(contd.)

Vol. XXIII—
Part 1. Wet bulb temperatures and the thérmodynamics of the a}r. Re. 1. C. W. B. Normand.
Part 1I. Correlation in seasonal variations of weather, VI, the Yocal distribution of monsoon rainfail  Sir Gilbert T. Walker.

Re. 1.
Part 1I1. Mean monthly character of upper air winds deduced from the flights of pilot baltoons at thirteen  J. H. Field.
stations in India during the period 1910 to 1919. Rs. 2.

Part 1V. The effects of osciilations and of “lag™ on the readings of the Kew pattern barometer. Re. 1. E. P. Harrison.
Part V. On clearing and refilling various types of barometer, together with a description of several usual Ditto.
patterns. Rs. 1-8.
Part VI On Indian monsoon rainfall in relation to south American weather, 1875—1914. Rs. 2. R. C. Mossman.
Part VI. Monthly and annual normatls of rainfall and of rainy days. Rs. 7-12.% Sir Gilbert T. Walker,
Part VIil, Frequency of heavy rain in India. Rs. 3-14. Ditto.
»
VYol. XXIV—
Part L. On the seat of activity in the upper air. Re. 1. P. C. Mahalanobis.
Part 1L, On errors of observation and upper air relationships. Re. 1. Ditto.
Part 1II, On exposure of thermometers in India. Rs. 1-8. J. H. Field.
Part 1V. Correlation in seasonal variations of weather, VI1I, preliminary study of world weather. Rs. 2. Sir Gilbert T. Walker.
Part V. The free atmosphere in India, introduction. Rs. 1-12.* J. H. Field. -
Part V1. The free atmosphere in India, observations with kites and sounding balloons up to 1918 Rs. 1-8. W. A. Harwood.
Parts VII. The free atmosphere in India— Ditto.

and VIIL. (vi) Heights of clouds and directions of free-air movement.*
(viif) Upper air movement in the Indian monsoon and its relation to the general circulation of
the atmosphere. Rs. 1-M. i
Part IX. Correlation in season~! varigtions of weather, IX, a further study of world weather. Rs. 2-12. Sir Gilbert T. Walker.

Part  X. Correlation in seasonal variations of weather, X, applicationsto seasonal forecasting in India. As. 8. Ditto,
Part XI. Rainfall types in India in the cold weather period, December to March 1915, As. 4. ' Sir Gilbert T. Walker and
. T. C. Kamesvara Rao.
Vol. XXV— ~
Part I. Sky illumination at sunrise and sunset. As. 10 or 15.* ' K. R. Ramanathan.
Part 1. Summary of Indian rainfall for the fifty years, 1875—1924. Rs. 8 or 13s. 6d. Departmental.
Part Ill. Data of heavy rainfall over short periods in India. Rs. 2-2 or 4s. Ditto.

Part 1V. Correlation between weather and crops with special reference to Punjab wheat. Re. 1 or Is. 94.* M. V., Unakar.
Part V. Discussion of results of sounding balloon ascents at Agra during the period July {1925—March 1928 K. R. Ramanathan.
and some allied questions. Rs. 2 or 3s. 64.*

Par‘t. VI. The wind at Agra and its structure. Rs. 2-14 or 5s. Barkat Ali.
Part VII. An analysis of the base line values of autographic instruments. Rs. 1-4 or 25.* S. K. Banerji.
Part V1L The lunar atmospheric tide at Bombay. As. 10 or [s5.* S. K. Pramanik.
Part IX. Evaporation and its measurement (First Paper). Rs. 2 or 2s. 64.* S. K. Banerji and H. M. Wadia,
Part  X. Solar radiation measurements at Poona in 1931, As. 12 or 1s. 3d.* S. S. Kohli.
#
Vol. XXVI—
Part I. Registration of earth-~urrent with nratural electrodes. Rs. 1-6 or 25. 3d4*. S. K. Banerji.

Part  I1. The Indian southwest monsoon and the structure of depressionsassociated withit. Rs. 2-100rds. 94* K. R. Ramanathan and K. P.
Ramakrishnan.

Part 1Il. Onthe physical characteristics of fronts during the Indian southwest monsoon. Rs. 1-9 or2s.94.* N. K. Sur.
Part 1V. Discussion of results of squnding balloon ascents at Poona and Hyderabad during the period K. R. Ramanathan and K. P.
October 1928 to December 1931. Rs. 2-8 or 4s. 64.* Rama'rishnan.

Part V. Soundings of temperature and humidity in the field of a tropical cyclone and a discussion of its K. R. Ramanathan.
structure. Rs. 1-6 or 2s. 3d.*

Part VI. Typhoons and Indian weather. Rs. 1-10 or 2s. 94.* V. Doraizwamy lyer.

Part VII. Latent instability in the atmosphere revealed by some Indian tephigrams. .Rs. 1-8 or 2s. 64.* V. V. Sohoni and (Miss) M. M,
Paranjpe.
Part VIII. Measurements of the radiation from the Sun and the sky at Poona in 1935 Rs. 1-4 or 25.* P. K. Raman,.

Part IX. Discussion of results of soundings of temperature and humidity at Jhikargacha (Bengal) in April  G. Chatterjee and N. K. Sur.
and May 1929. Rs. 1-8 or 2s5. 3d.* .
Part  X. The general circulation of the atmosphere over India and its neighbourhood. Rs. 10-8 or 16s. 64.* K. R. Ramanathan and K. P.
Ramakrishnan. .

Yol; XXVII—
Part I. A study of the duststorms of Agra. Rs. 1-12 or 2s. 64. B. N. Sreenivasaiah and N, K.
Sur.
Part  II. Discussion of results of sounding balloon ascents at Madras in the months of June to November  N. K. Sur and K. P. Ramakrish-
1932—1935. As. 14 or 1s. 3d. . nan.
Part 1. The climate of Seychelles with special reference to its rainfall, Rs, 1-2 or 1s. 9. V. Doraiswamy Iyer and K. A.
Francis.

N

Part 1V. On the thermal structure of the atmosphere over Agra. Rs. 2 or 3s. (1948). R. Ananthakrishnan.
Part V., M(()lngtzllg))/ and anpual normals of rairfall and of rainy days based on recordsupto 1940. Rs.80r 13s.  Departmental.
Part VI A report.on the rainfall studies made in connection with the unified developmegt of the Damodar V. Satakopan.

River. Rs. 5-4 or 8s. 3d. (1949).

Vol, XXVHI—
Part I. General characteristics of squalls at Peshawar. Rs. 7-8 or 11s. 64. (1950) C. Ramaswamy ;nd K. C.
Part- II. The upper winds at 10 kms. and above over India and its neighbourhood. Rs, 23-8 or 36s. (1950) 8. I\l"i.ajl{’nc;lr(illaclft'o:shw:«).ran.
Part 1II. Rainfall at Peshawar. Rs. 3-6 or 5s. 6d. (1950). C. Ramaswamy and N. Surya-
Part  IV. Notes on analysis of weather of India and neighbourhood. Rs, 5-2 or 8s..(1950) ' S. ﬂaﬁiﬁfﬁan

*Out of print.
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(contd.)
Vol. XXVIlIl—(contd.)

Part V. On the development and structure of monsoon depressions in India. Rs. 2-4 or 3s. 9. (1951),
Part VI, A study of hourly rainfall at Mingaladon Airport (Burma). Rs. 3-10 or Ss. 94, (1951).

Vol. XXIX—

Part I. An investigation into the variation of the lapse rate of Temperature in the atmosphere near the
ground at Drigh Road, Karachi. Rs. 2-2 or 3s. 6d.

Part  IL Discussion of Upper air data obtained from acroplane Meteorological flights over Peshawar and
Quetta during the years 1927-36. Rs. 2-12 or 4s. 6d.

Part 11l. Squalliness of monsoon showers at Juhu (Bombay). Rs. 3 or 5s. (1952).

Part 1V. Hydrometeorology of Koyna Catchment. Rs. 5-4 or 8s. 3d. (1952).

Part V. Equivalent and Equivalent Potential Temveratures, Rs. 7-4 or 11s. 6d. (1953).

Part VI. Hydrometeorology of Damodar Catchment. Rs. 13-2 or 20s. 64. (1953).

Vol. XXX—

Part L. Rainfall of Madras State with special reference to Tamilnad and Rayalaseema, Rs. 3-2 or 5s.
Part  il. Hydrometeorology of Mayurakshi Catchment. Rs. 3-14 or 6s. 3d.
Part 1. A study of fifty years’ Rainfall of Mangalore Rs. 6-14 or 11s.

Part IV. A study of fifty years’ Rainfall of Visakhapatnam Rs. 3-6 or 5s. 6d.

Part V. A climatological study of storms and depressions in Bay of Bengal.
Part V1. Monthly frequencies of Rainfall in India.

Vol. XXXI—
Part 1. A study of fifty years’ Rainfall of Trivandrum.

Part 1. Rainfall of Hyderabad State (Pre-reorganisation) (in press).

IX. KODAIKANAL OBSERVATORY BULLETINS.—

Nos. Ito VIIL XIIEL X1V, XVII, XIX, XXI and XXIII. Each As, 8.
Nos. IX to XII, XV, XVIII, XX, XXII, XXIV to XXXII, XXXVI, XLI, XLII, XLV, LI, LV, LVHI to LXII,
LX1V, LXV, LXVIlI, LXIX and LXXII

No. XVL .
Nos. XXXIIT, XXXIV, XXXVIIL XXXVII, XL, XLI, XLV, XLVI, L, LII, LTI, L1V, LVI, LVIY, LXIII,

LXV, LXVI, LXX, LXXI, LXXII to LXXV, LXXVIH to LXXXI, LXXXIII to LXXXV, LXXXVIII to
XC, XCII, XCIV, XCV, C, Cil to CVII and CX.
No. XXXV,

Nos. XXXIX and XLIX.
Nos. XLIV, LXXVI and LXXVIL
No. XLVI.

No. LXVIL

No. LXXXII.

Nos. LXXXVI, LXXXVI, XCIX.
No. XCI.

No. XCIII,

No. XCVIL.

No. XCVIIL

Nos. XCVIII, CVIIL
No. CI.

No. CIX.

No. CXL

No. CXVIIL

No. CX1IX.

‘Nos. CXX to CXXV
No. CXXVI.

No. CXXVIL

No. CXXVIIL.

No. CXXIX.

Nos: CXXX, CXXXH to CXXXIV

Nos. CXXXI, CXXXVI, CXXXVII, CXXXVHI, CXXXIX
Supplement to No. CXVIIL.

Supplement to No. CXIX,

X, MEMOIRS OF THE KODAIKANAL OBSERVATORY.—

Vol I—

Part 1. The Spectrum of Suhspots. Rs. 1-8.
Part II. Results of prominence observations. Rs. 2. [

B. N, Desai.
S. S. Lak

Mual, Desai and Sircar.
R. Ananthakrishnan,

P. A. George.

S. K. Pramanik and K. N. Rao,
K. N. Rao.

S. K. Pramanik and K. N. Rao.

P. R, Krishna Rao.

S. K. Pramanik and K. N. Rao.

K. P. Ramakrishnan and J.
Narayanan.,

K. P. Ramakrishnan and J
Narayvanan.

N. C. Rai Sircar.

V. Doraiswamy Iver and (Miss)
R.N. Pradhan,

K. P. Ramakrishnan and K. L.
Modak.
K. N. Rao.

C. M, Smith.
J. Evershed.

Sir Gilbert T. Walker
T. Royds.

To Royds and S. Sitarama
Ayyar.
J. Evershed and T. Royds.
A. A. Narayana Ayyar,
J. Evershed and A. A. Narayana
Ayyar.
J. Evershed and P. R. Chidam-
bara lyer.
P. R. Chidambara Iyer.
A. L. Narayan.
AL S, Rao.
G. V. Krishnaswamy,
M. Salaruddin.
P. R. Chidambara Iyer.
Departmental.
C. P. S. Menon.
T. Royds and A. L. Narayan.
T. Royds and M. Salaruddin,
A. L. Narayan.
A. K. Das.
Departmental.
A. K. Das and N. Rajeswara
Rao.
A. K. Das and K. Setumadha~
van,
Departmental,
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.

.}. %'ershl::d.
. Evershed and M
Evershed. A
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XI. PUBLICATIONS CONTAINING MAINLY DA‘TA——
Bombay Magnetic Data—
Mailgggtigci*meteorological and seismological observations made at the Government Observatory, Bombay—

1898-99. Rs. 5-8.1+
1900-01.  Rs. 4-8.

Magneiiic;\ rlr;gteorological, and seismological observations made at the Government Observatories, Bombay
an ibag—

1902-05. Rs. 14-10.

1906-10. Rs. 15-0.

1911-15.  Rs. 19-0.

1916-20. Rs. 27-8. .
1921. Rs. 9-12 or 16s.

1922, Rs. 7-6 or 11s. 9d.

1923, Rs. 8-8 or 14s. 3d.

1924, Rs. 6 or L1s.

1925. Rs. 9-12 or 16s.

1926. Rs. 10-12- or 17s. 64.

1927. Rs. 10-12 or 17s. 6d.

1928. Rs. 14 or 22s. 6d. : Departmental.
1929, Rs. 12 or 19s. 6d.

1930. Rs. 12-4 or 20s.

1931. Rs. 12-6 or 20s.

1932. Rs. 13-14 or 22s. 6d.

1933, Rs. 11 or 18s.

1934, Rs, 10-4 or 17s.

1935. Rs. 9-14 or 16s. 6d.

1936. Rs. 10 or 17s. 3d.

1937. Rs. 11-14 or 23s. J

Magnetic, nfeteorological, atmospheric, electric and seismographic observations made at the Government
Observatories, Bombay and Alibag— .

1938. Rs. 9-8 or 15s.

1939. Rs. 14-14 or 23s.

1940. Rs. 53-2 or 80s. 6d.

1941.

1942,

1943, In the Press.

1944, '

Colaba Magnetic Data. 1846—1903, Part L. Rs. 15. N. A. F. Moos.
Colaba Magnetic Data. 1846—190S5, Part II. Rs. 30. Ditto.

L e S atmmanes for th 1891—1920 (30 Parts). Ea
Annual Summaries for the years —_ 30 Parts). Each Rs. 2. i De .

1921-22. Each Rs. 11-4, t h partmental

1923, Rs. 12-8 or 20s.

1924, Rs. 8-12 or 14s. 6d.

1925. Rs. 10-2 or 16s. 94. -

1926. Rs. 13-12 or 22s.

1927. Rs. 10-12 or 17s. 6d.

1928. Parts A to G. b

1929. Introduction and Parts A to F.

1930. Ditto.

1931. Ditto.

1932, Ditto.

1933. Introduction and Parts A to D.

1934, Ditto.

1935. Ditto.

1936. Ditto.

1937. Ditto.

1938. Introduction and Parts A to C.

1939. Ditto.

1 840. gitto.

1941. itto. Each Part priced separately. De; I,

1942. Ditto. f P prately- f partmenta

1943, Ditto.

1944, Ditto.

1945, Ditto.

1946. Ditto.  _

1947. Ditto. -

1948, Ditto.

1949. Ditto.

1950. Ditto.

1951. Part A, B and C. Introduction in Press.

1952. Parts B and C. Part A (in Press.)

1953. Part Band C.

1954. Part B. Part C (in press).

1955. Part B, C. J ]

Rainfall Tables—

(i) Daily Rainfall of India for the years 1891—1922 (32 volumes, Rs. 9 a volume).t Departmental.
Daily Rainfall of India for the years 1923—24, each Rs. 10-12 or 17s. 6d. Ditto.
Daily Rainfall of India for the years 1925—1950, each volume Rs. 68-8. : Ditto.

(ii) Monthly Rainfall of India, 1901—1922 (22 volumes). Rs. 2 a volume. Ditto.
Monthly Rainfall of India 1923-24, each volume Rs. 2-8 or 4s. 6d. Ditto.

.. Monthly Rainfall of India 1925-—1950, each volume Rs. 16-9. Ditto.

(iii) Rainfall of the Bombay Presidency for the years previous to 1891. Vols. I—VIL Rs, 5-12 to Rs. 6-8. N. A. F. Moos.

* Only volumes for 1891, 1892 and 1896 are available. The rest are out of print.
+ Volumes for 1891, 1914, to 1924, 1932 to 1937 are out of print.

4 Volumes for 1902—1906, 1910 and 1912—1917 are out of print.

+1 Out of print. :
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PUBLICATIONS CONTAINING MAINLY DATA.—(contd.)
Memorandum on the rainfall and other Weather conditions of India (Annual )
Monthly Weather Reviews and Reports—
(1) Monthly Weather Reviews for each month, January 1891 to December 1920, each As. 12.*
(g) Monthly Weather Report, each As. 8. up to 1947,
(iii) Monthly Weather Report, each Re. 1 from 1948,
Weekly W eather Reports—
Weekly Weather Report, published in Poona. Monthly subscription Re. 1.

Daily Weather Reports—

India Daily Weather Report, published in Poona. Monthly subscription Rs. 3 without evening chart and

Upper Air Report. (Rs. 5 compiete.)
Regional ‘Weather Reports for—

Bombay

Calcutta

Madras Monthly subscription Rs. 2 for each region.
Nagpur

New Delhi

Upper Air Data—

(i) Wpper Air Data Parts 1—14 (1928 to 1935) cach part priced Rs. 44 or 7s.

(ii) Wpper Air Data Part A (1936—1943) each issue priced separately. 1944—1946 in Press.
(iii) Upper Air Data Part B (1936—1940) each issuc priced separately.
(iv) Upper Air Data Part B (1941) (in Press.)

(v) Upper Air Data Part B (1942 to 1943) Printed.

Seismological Bulletins—
(i) Secismologicu!l Bulletins, Quarterly. (1938—1942) 1
(ii) Secismological Bulletins, 1946, 1947 (roncoed)
1943 January-—March Quarterly.
1943 July-—September
1944 January—March
(iii) Seismologica} Bulletins, 1948 January and February

1950
1951 onwards Monthly (roneoed).

XII. SEASONAL FORECASTS —

(i) Memorandum on the probable amount of rain and snow in Northwest India in January, February and

March.
(i1) Memorandum regarding the probable amount of monsoon rainfall.

(iii) Memorandum on the rainfall of June and July and the probable amount during August and September.
(iv) Statement of the Rainfall and snowfall of Northwest India in January, February and March.

(v) Statement of aciual rainfall in the monsoon season, June to Scptember.

XIIl. REPORT ON THE ADMINISTRATION OF THE METEOROLOGICAL DEPARTMENT OF THE

GOVERNMENT OF INDIA (ANNUAL).—

(i) Annual Report of the Director General of Observatories on the observatories of Kodaikanal, Madras,

Bombay and Alibag, accompanying their Annual Reports. As. 8.

(ii) Report on the administration of the Meteorological Department of the Government of India.

(iif) Report of the Kodaikanal Observatory 1922—1953.
XIV. INDIAN JOURNAL OF METEOROLOGY AND GEOPHYSICS (QUARTERLY)

Vol, 1—
No. 1. January 1950, Rs. 2-6 or 4s.
No. 2. April 1950. Rs. 2-4 or 3s. 94.

No. 3. July 1950. Rs. 2-4 or 3s. 94.
No: 4. October 1950. Rs. 1-14 or 2s. 9d.

Yols. 2, 3, and 4—
Rs. 2-8 or 4 per issue. Anaual Subscription. Rs. 10 or 16s.

Yol, 5—onwards.
Annual subscription Rs. 12, Price per copy Rs. 3 or 5s.

Departmental

Ditto
Ditto.
Ditto

Ditto.

Ditto.

Departmental.
Ditto.
Ditto.
Ditto.
Ditto

Ditto.

Ditto.

Department

* Some issues are out of print,

GIPN~§7—5 D.D.G. Obs. Poona/59 —31-5.60—380.
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